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GENERAL 
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1. Purpose and scope. — The instructions and principles set forth 
ill this manual are published for the information and guidance of 
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the using arms and all personnel charged with the operation, in- 
spection, and maintenance of the vehicles. Included are descriptions 
of the major units and instructions for their operation, inspection, 
and minor repair. . 

2. Beferences. — All Standard Nomenclature Lists, Technical 
Jfaniials, Field Manuals, Army Regulations, and other publications 
for the uiutcriel described liereiii iiro listed in the appendix. • 



3. General description. — The vehicles described in this manual 
are intended for military use in the theater of operations as com- 
bat vehicles by the Calvary and Field Artillery, involving the trans- 
portation of personnel and battery details, and operation for messen- 
g,er service, reconnaissance, and combat purposes. While basically 
of similar construction, the various models are gi'ouped together 
to include scout car, M3, and 4.2 mortar motor carriage, M2 (T5E1), 
in one category and scout car, MSAl^ in. another for purposes of 
description and comparison. 

a. Gomtructionu — As manufactured by the Wliite Motor Company, 
Cleveland, Oliio, these vel\icles consist of a specially designed, com- 
mercial type, four wheel, four-wheel drive, truck chassis powered with 
a conventional six-cylinder gasoline engine and sui-mounted by a spe- 
cial ai'mored hull. Armoi-ed sections of the hull, including the engine 
liood, radiator cover, and body (tonneau or personnel comiDurtment) 
ai'o fabricated by the Diebold Safe and Lock Co. from i/^-inch armor 
phUe, assembled with niclcel-steel, American standard, %-24: oval 
countersunk head screws and elastic stop nuts, and mounted on a double 
drop type, channel section frame. 

h. Scout cai\ MS. — ^This vehicle (fig. 1, 2, 3, and 4) can be identi- 
fied by the square reai- corners of the body and the circular steel track 
for machine-gun mounts which encircles the body interior flush with 
the top of the armor plates. 

(1) IJoocl. — Top and side protection is afforded the engine by the 
hood ^^'llich is made of two double panels hinged together to facilitate 
opening. Two latches on each side secure the hood when closed. A 
four-blade, armor plate shutter is provided for radiator protection and 
is ojjerated manually from the driver's compartment j stops are pro- 
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vided to hold the shuttere open in three intermediate iX)sitions between 

the fully opi'ued and closed positions. 

(2) Wiiid/iMfihL—Tha full widiii shatterproof %-incli f?lass wind- 
shield is pi-ovided wit li glass \viii<is on each side and is hinged at the 
bottom to the cowl. Pi-ovision is iifi'orded to fold the glass A\'indshi('!d 
forwanl onto the hood where it can be secured. With the fjluss wind- 
shield out of tlie \vuy,a protective shield of ^/l.-inch armor phitt-, hin^^'d 
at liie top to (he shiehl supportinj^ fnune, may be lowered in place 
after releasing its outer prop. For observation purposes, two A'isioji 
slots are provided in the armor shield; eacli opening may be covered 
by a sliding panel of armor which is lield in position by a thunibscj cw. 

(3) Bodi/.—Tha body, with one i-ear and two side doors, is prolccted 
by armor jjlate at the sides and rear. Eacli side door is ])rovided wi( h 
a quadrant to hold the door open at various positions up to tlie extreme 
width of tiie vehicle, and a folding armor shield to heighten the iirinor 
protection for the driver's compartment. The side shields ai'e hinged 
to the respective doors and held in an upriglit position by vertical rods 
which extend up from and ai-e latched to the doors. Observation open- 
ings are provided in the side shields similar to the vision slots in the 
front shield. All 'flooring is fabricated from checkered aluminum 
alloy platas. A seat is provided in the driver's compartment at the 
front for the driver (left) and observation commander (right) ; addi- 
tional seats in the personnel compai'tment to the rear provide for a 
crew of six. 

(4) Top. — Two removable metal bows connected with web strips 
form a support together witli the windshield frame for the detachable 
canvas top. Eemovable cui-tains having pyrolin windows are also 
provided at the sides and rear and secured in place by a row of 
fasteners all around the upper, outside edge of tlie body. To[i and 
sido curtains may be stowed in the bag provided on the i-ighl front 
fender. 

(5) Eqidpment. — Ammunition racks are located over the rear 
wheel housings at both sides of the vehicle. Provision is made for 
locating a radio set, when used, on the left side in place of the re- 
.spective ammmiition rack; the radio mast is then mounted outside 
tlie body on the left side. Other equipment is distributed and 
mounted as indicated in the figures. Canvas-covered rubber pads are 
provided for attacliment to the gun rail at front and I'ear to protect 
pei-sonnel while traveling. 

c. mortar motor caniage, M2 {T5E1). — This vehicle (figs. f5 
and G) is a modification of scout car, M3, involving the elimination 
of the gun rail and rearrangement of the interior body installations 
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to facilitate emplacement of the mortar. Equipment is distributed 
and mounted as indicated in the lifrures. A large aiiiniiiniLion rack 
is in.sfalJwl l^eliind ilie driver's compartment (capacity- three men for 
this \'eliicle) and in ivar of tliat, for the f^un crew, are two seal.s 
whicli must be removed to permit access to the amjnunition. A 
pedcvStal mount for a machine gim is provided on the ininning board 
in rear of the I'i^rht front fpiidei-. 

({. Scout, car. M3A1. — ^This veliicle, Ordnance Serial Nos. 106 to 
417 inclusive, and shown in fip^ures 7, 8, 9, and 10, is essentially the 
same as scout cai', M3, as to general construction and purpose. The 
main divergence of this model, for identification purjioses, concerns 
the wider body with its squai-e comers and overhung top, lowered 
giin rail and reduced silhouette, seating arrangement, bumper top 
plate extension at the rear, and roller bumper at the front. Armament 
is such that it can be used for barrage and antiaircraft fire. The 
(oinelle gun mount lias been provided with a cross-leveling device for 
firing f lom that part of the gun rail which is sloped as a ramp, or Avhen 
the vehicle is not level. 

(3) Hood. — The hood arrangement is similar to that of scout 
car, M3. 

(2) 'Windshield. — ^The shatterj>roof glass wind.shieW, in two sec- 
tions, is cTami)ed into and flush with the weiither stripped frame struc- 
tui-e. It is necessary to loosen the clumps and remove the glass 
sections manually, however, before lowering in place the protective 
shield of i/^-inoh armor ])late, hinged at the top to the windshield 
supporting frame, and held normally in a raised position by three 
cowl props. For observation jiurposes, vision slots are provided simi- 
lar to those employed in scout car, M3. 

(3) Body. — Tiie body is similar in construction to that of scout car, 
M3, except that there is no rear door; external side shelves are elimi- 
nated to permit widening the body; fuel tanlcs are placed imder the 
seats in the driver's compartn\ent and protected underneath by a steel 
plate; the circular steel trade for the gun mounts is lower in the body. 
Each side door is provided with a quadrant and armor shield as in 
the case of scout car, M3. Vents are 2>rovided for conducting fresh 

\ air fvom beneath the hood into the driver's compartment for ventila- 
tion purposes. The arrangement of the rear seats for the crew of six 
and the foot wells is different but the personnel capacity remains 
unchanged. Seat cushions consist of a folded blanket, fuvnisbed by 
tlie occui^ant, inserted in a canvas case lined with sponge rubber. 

(4) Top. — Thi-ee removable metal bows coiniccted witli web strips 
form a suijport together with the windsliield frame for the detach- 
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able waterjiroofed duck top. The bows ImVe eucb eiul set into two 
Ijrackets wliich iire s(;<.iire<l inside tlie brxly. lii(f;.'r:il ridi." iiii'l n-ai- 
curtains, witlioiit windows, are secnri'd by zijtpcr fa-teniiigi lo facili- 
taUi oponiiii^, and roll imd. fasten on Ihe insiiU;. The top and its cvir- 
tains overlap the body and -windshield frame and are secured by 
sti'aps which extend through loops riveted to the plates. Separate cur- 
tains and rods aro piovided for tho sido doors. The top and siilo 
curtains, when not in use, are stowed in the bag provided and carried 
inside the vehicle. A wet top should not be permitted to dry in a 
lowered or folded position as a top thus dried will usually shrink to 
such an extent that the fit is seriously impaired. A wet top should bo 
dried while in the raised position, under tension if possible, befoi-e 
being lowered or stox-ed. It should be possible to restore a top, which 
has shrunlc due to atmospheric conditions or improper handling, to 
the original dimensions by wetting thoroughly^ and allowing to dry 
while held under tension. 

(5) Egwipment. — ^Ammunition racks are located over the rear wheel 
housing's at both sides of the vehicle and another large conipartnient is 
provided between the front seats for ammunition or a radio set. Smaller 
sections for ammunition and water chests are provided to the rear 
of the front scats and the tool box is directly behind the right front 
seat. The radio mast is jnounted inside (he body. Provision is made 
for storing the waterbucket and crosscut saw at the rear of the botly. 
Other equipment is distributed and mounted as indicated in the figures. 
Sponge rubber pads are provided for the gun rail at the front seals 
and along the rear section ; these pads may be shifted a short distance 
laterally along the rail or track but must be unstrapped and removed 
if full travel of the rolling gun mount is i-cqui red. 

(G) Radios. — Various combinations of radio sets installed in scout 
car, M3A1, include type SCE.-193 and 193-D (transmitter and receiver) 
for the large cabinet; type SCR-209 and 209-D, or type SCR-24r)-G 
(transmitter and receiver) for the small cabinet; and type SCK-210 
and210-D (receiver only) for the small cabinet. 

4. Tabulation of characteristics. — Data indicating comparative 
size and performance of the vehicles are tabulated in a below. Char- 
acteristic armament and mounts for these vehicles are tabulated in Z) 
below. 
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a. Vehvies. 



Characteristics 



Scout cars 



Wheel base inches- _ 

IvCDgth, overall do . 

WidlU, overall do 

Height, overall do 

rr Jfront do 

Treadi , 

(rear do 

Weight (approxhiiate) : 

Ntt, equipped pounds.. 

Gross, with load do — 

Shipping do 

Capflci(,yfP*y'°*^ -—do... 

' ^ [crew 

Center of gravity above ground 

inches. 

Bridging limit: 

Aii|)roiich angle degrees 

IJeparlure angle do 

Minimum turning circle diameter 

feet. . 

Ground clearance inches.. 

]>iiniting factor 

Fording depth inches.. 

Ijimiling factor 

Ground pressure 

pounds per square inch., 
front 



Towing facilities 

Drawbar or pintle height.-inches.. 
Speed (transmission case low or 
high): 

Reverse 

First 

M. p. hA Second 

Third 

.Fourth 

Maximum allowable speed 



*M3Ai 

131 
221. 25 
71. To 
79. 25 
63. 25 
65. 25 

8,810 
11, C60 
8, 635 
2, 850 
8 

30. 25 

37 

35 

57 

15. 75 



0) 

(») 



24 



(«) 



L. 

5. 05 

6. 0 
9. 5 

17. 0 
29. 5 



28. 25 

H. 
9. 5 

11. 1 
17. 6 
32. 3 
55. 5 
45 



MS 

131 
202. 50 
80. 37 
81 
63. 75 
63. 75 

8, 135 



1, 850 

8 

25. 50 



29. 25 
9. 75 



22. 50 



(•) 



57 



L. 

5. 5 

6. 03 
9. 85 

17. 68 
30. 20 



29. 50 

H. 

10. 0 

11. 7 
19. 1 
34. 3 
58. 6 

55 



' Transfer case. 
' Spring clip. 

• Muffler. 

• Kthnustplpo. 

• Hooks. 

• Pilule. 

'Vehicles manufactured prior to fiscal year 1941. 
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a) 

o xi 



f 1 



Weapons 



Gun, machine, Browning, 
cal. .30, M1919A4, flex- 
ible. 



bp 



Mortar, chemical, 4.2 55 

inch, MlAl. 



47 
57 



Gun, maciiiue. Browning, 
cal. .30, M1919A4, flex- 
ible. 



Gun, machine, Browning, 
cal. .50, M2, HB, flex- 
ible. 



1 Gun, submachine, Thomp- 
son, cal. .45, M1928A1. 

2 Gun, machine, Browning, 
cal. .30, M1917A1. 



(47 
157 



49 



52 



I 



Gun, machine. Browning, 
cal. .60, M2, HB, flex- 
ible. 



Gun, submachine, Thomp- 
son, cal. .45, M1928A1. 



49 



3 S 

o " 



Mounts 



to 



Mount, tripod, cal. 'f 46 
.30, M2. ][ 47 



Mount, pedestal, caL 
.30, T34. 



53 



Mount, tripod, cal. 
.30, M2. 

Mount, gun, cal. .30, 
M22. 

Mount, tripod, cal. 
.50, M3. 

Mount, gun, cal. .50, 
M21. 



46 
47 

56 



if -18 
i! .1 



19 



I 59 



2 I Mount, tripod, cal. ;f 51 
I .30, M1917A1. '1 52 
2 I Mount, gun, cal. .30, I 00 

D36056. ! 
1 Mount, tripod, cal. j 4S 
.50, M3. I 49 

Mount, gun, cal. .50, 61 
D36958. 
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Secthox III 



ENGINE GROUP 



Paragraph 
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Troubles and remedies- 
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5. General. — The Hercules model JXD engine (fig. 11) is of tlie 
four cycle, six cylinder in line, L-liead type, with characteristics as 
described i:i paragraph 6. The cylijiders and crankcase are cast in 
blocic witli a detachable cylinder head. The inlet and exhaust mani- 
fold, carburetor, fuel pump, and starting motor are mounted on the 
right side; the water pump, distributor, generator, oil filter pipe, 
find oil level gage are mounted on the left side. The fail is driven 
by dual V-type belts from a jiulley keyed to an extension on the 
crankshaft and held in place by the starting crank dog. 

6. Characteristics. — a. Identification. — Each engine's serial num- 
ber is stamped on a name plate on the right side of the engine. Cyl- 
inders and coniiectiii^ rotls are numbered from front to rear, the 
engine front (fan and timing gear end) being toward the front of 
the vehicle. A.s viewed from the front end, engine crankshaft rota- 
tion is clockwise. 

b. Ratings. — '\"\niile the model designation and general construc- 
tion are Ihc .SMiiie for all ongiiu's of this group, the ejigine employed 
in scout car M.'iAl, devel()[)s more liorsepower by leasoii of it^ higher 
compression ratio and different manifold. Tliere is also a variation 
in some accessories applied to the engines for scout car, M3i^l, and 
thr)se used for other vehicles; the tabulation of data in g below, 
thei-efore, classifies information under ilS and M3A1 for leference 
purjxises. If necessary, engines may be interchanged as assemblies 
complete with accessories. In lieu of parts lists, Hercules engine 
pai'ts are ordered with reference to engine model and serial nmnber. 

c. Tabidalion of engine data. 

Model Hercules JXD. 

Cylinders 6. 

Bore and stroke. __ 4" x 4%". 

Pi.ston dispJacement, cubic inches 320. 

Firing order 1-5-3-6-2-4. 



Compression ratio. 



M3, 5.78; M3A1, 5.88. 
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Maximum torque, pounds feet at 1,100 r. p. m.I.- M3, 224; M3A1, 241. 

Maximum b. h. p. at 3,000 t. p. m M3, 95; M3A1, 110. 

♦Weight in pounds (less accessories) M3, 590; M3A1, 050. 

Crated displacement 48" x 28" x 28". 

Lubrication , Forced feed. 

Crankcase oil capacity, quarts 0. 

Oil filler location Front upper left side. 

Oil drjiiii lucutiun Modom of oil jmn. 

Oil pressure regulation Spring regulated valve. 

Cooling system capacity, quarts M3, 18; M3A1, 19. 

„j ^ J ■ 1 i- (Bottom of water pump. 

Water dram locations jj^^^^ j^^^^^ j^^^ 

♦Includes engine, flywheel, timing drive, oil and water pumps, 

d. Tabulation of accessories. 

CompmieiU BacHpUm Afodel or part 

Fuel pump- A. C, diaphragm type M3, Series "B" (AO- 

1522220). 

Fuel pump A. C, with vacuum pimip M3A1, Series "AV" (AC- 

1537105). 

Carburetor Zenith, downdraft type MS, 20-B-lO; M3A1, IN- 

167SJ. 

Air cleaner United, oil bath type iVI3, T165-8239; ]V[3A1, 

T175-9497. 

Ignition coil Auto-Lite, radio shielded All, CF-4001. 

Shielding,... Breeze M3, E532-21A-1A.' 

Shielding Titeflex M3A1, C-26219. 

Distributor. _ Auto-Lite, semiautomatic MS, IGW-4006A; M3A1, 

IGW-4940B. 

Sparkplugs. Champion (6) M3, #1 Commercial; M3A1, 

#J8 or #J10. 

Generator Deko-Tlcmy, belt driven M3, 050. 

Cenonvtor Auto-Lite, bolt driven M.'iAl, GDJ-1802A. 

Starter Auto-Lite, Bendix drive AU, MAU— 1006. 

Fan Schwitzer-Cummiiis All, Al 05005. 

Fan belts'. Gates, %", V-type (2) All, 101144. 

Oil filter Purolator, bypass type. All, EAN-294. 

7. Mechanical components. — a. Cylinder lilooh and cranJccase. — 

The cylinder block and crankcase are cast in one piece to permit 
more efficient cooling by water jaclteting the cylinders the full 
length of the bore and to supply a rigid unit for the support of th© 
ci'iuikshaft in its seven main bearings. 

b. Crankshaft. — ^Tlie cranJfshaft is a drop forging of heat-treated 
steel, statically and dynamically balanced, and Tocco hardened in 
the case of scout car M3A1. The use of seven large main bearings 
provides ample bearing sui-face and permits the use of a main bear- 
ing support on each side of the connecting rods. The craiilvshaft 
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{.'i-ar is keyed to tlie crank.-lmft extoiisioii iil the front tMid uiul held 

in pliict hy a prv-ss Gu Tin." fan drive jjulley i» keyed to the crank- 
shaft and secured by the siariin<.' cnmk jaw. End float or thrust of 
the crankshaft of .002 inch to .004 inch is taken by a flange at the 
rear muin bearing. 

c. Main, hcaritiffa. — ^The bearing caps are all drop forgings, but 
two types of Ixiarings are employed. In the case of engines- for the 
scout car, M3, gi'oup, the bearing metal (babbitt) is poured directly 
into the tinned cap and the upper half of the main bearing not sub- 
jected to the power stroke pressures is of the bronze backed shell 
type lined with bearing metal. Tlie engines of scout cars, M3A1, 
have bearing caps fitted with removable precision bearing shells of 
harder composition (cadmium nickel) and a higher melting point for 
use with the hardened crankshaft. Upper and lower halves of the 
latter shells are interchangeable with each other but not with the 
shells of the babbitted caps. Main bearing studs are tightened uni- 
formly at initial assembly to the following stresses: 



d, C'l/limler head. — The detachable cast head has the major part 
of the combustion space over the valves and is completely water 
jacketed. A gas and watertight seal is maintained by means of a 
copper and asbestos gasket which should be renewed when the head 
is removed. Cylinder head cap screws should be tightened in rota- 
tion, a few turns at a time, starting with the center and Avorking 
out toward the sides and ends of the head. These cap screws are 
to be given a final tightening after the engine has warmed up. A 
tension indicating wrench should be used to tighten the cap screws 
by stressing to the equivalent of 630 pound-inches. 

e. Pistons and rings. — ^The pistons are of aluminum alloy and 
mount three Yf^-inch compression (upper) rings and one -f\-ineh oil con- 
trol (lower) ring with piston ring gap .015-inch to .020-inch. Pistons 
are marked to indicate tlie side toward the front of the engine when 
properly assembled. 

/. Connecting rods and rod heanngs. — The connecting rods are of 
drop forged, heat-treated steel with poured babbitt bearing metal 
in the case of engines for scout car, M3, group and cadmium shells 
in the case of later engines. The bearings are not interchangeable. 
The piston pin is clamped rigidly in the upper end of the rod by 
means of a clamp screw which passes through a notch in the pin 



Bolt diameter 



Main lioarings, center and rear 

Main tjoiiriiigs, fmiit aud lnti»rim>ditite. 



- %« 



Pound-incTies 
714 
840 
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Hiid is l(x'l(('»l ii) i)l)U'4' willi II l(x:lc \vii><]ii!r. ComnMrlinu nxl \it>h.H ar« 
iighU'>ii;d uuifoiiJiJy at iuitiiil aissseujbJy to the f(>J]<*\vjiJjf streas*-;;: 

ISvlt diameter 

((/it/ij found-lnvltet 

Connecting rod bolt .1 " %ii 6,'W 

g. Valves and tafpets. — ^Valves are of the poppet type with a 45° 
an;i^lc seat. The iiiJet valves are of chrome nickel steel, and the ex- 
haust valves are of silclirome steel. The valves are actuated by llie 
cams through the valve tappets which are of tlie mushroom type 
and pj-ovided with a suitable screw and lock nut to facilitate iuljust- 
ment of valve stem clearance. The valve and tappet guides arc re- 
movable bushings pressed into special webs in the cylinder bloclv. 

(1) Clearance. — Valve tappet adjustment or clearance should be 
made with the engine HOT, in the amount of .006 inch for both 
intake and exhaust. AVhen checking or setting the valve clearance, 
crank the engine to the firing position for each cylinder before setting 
the valves on that cylinder. 

(2) Timing. — The proper timing of the valves depends upon the 
proper meshing of the camshaft gear with the crankshaft gear, the 
positions of the gears on tlieir i-espective shafts being eslabiished 
by Woodruff keys. At assembly, proper coi'relation is oblaiiied by 
meshing the gears so that the marked tooth of the crankshaft gear 
matches the marked tooth space of the camshaft gear. Pmicli marks 
are on the front face of the gears. The timing cycle is as follows: 

Inlet opens 1 degree 521/9 minutes after to]) dead center. 
Inlet closes 46 degrees 52yo minutes after bottom dead center. 
Exhaust opens 43 degrees T^li minutes before bottom dend 
center. 

Exhaust closes 1 degree 521/4 minutes after top dead center. 

NOTB. — When checking valve timing in decrees and minutes of crankshaft or 
flywheel travel, the clearance of the valves used for cheeking p\irpo.so!< is 
set at .010 inch for the intake and .016 inch for tlie the exhunst, uUhongh 
neither vulue is the proper running "clearunce. The flywheel is niurked ''PC" 
indicating top dead center for No. 1 piston, and Is vl.siblo flu-ough llie llywheel 
timing hole which is located on tlie left side of the engine in tlie llywlioel 
housing. 

h. Camshaft. — The high lift camshaft is of the cast alloy type and 
supported on four steel backed, removable, babbit lined bearings of 
the continuous ring type, enclosed in the upper half of the crank- 
case. The camshaft helical gear is keyed to the shaft and held in 
place with a nut; the special lock Avasher originally employed is not 
used for the later engine model. Integral with the camshaft are 
twelve cams for the valves, a cam for the fuel pump, and x\ spii'al 
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gear in the center -wliich drives the oil pump. A thrust washer is 
X^Jaced between the camshaft gear and the crankease. 

i. Accessoi'y gears. — ^The gear cover or timing gear case of the 
automotive ti-unnion type is secured to the front of the crankease. 
As shown in figure 12 (2), the accessory or water pump drive is 
located on the side (left) opposite that on which the camshaft and 
valves are locatc<l and consists of a .slcfvo casting boiled to tlio front 
jiart of the crankease. The idler gear is mounted on a shaft which 
is pressed into the gear and supported by a babbitt lined bushing 
pressed into the crankease. The idler gear is also provided with a 
thrust washer between it and the case. The end play of the camshaft, 
idler shaft, and accessory shaft can be adjusted through the respec- 
tive set screws located in the front face of the timing gear case. At 
long intervals or after tlie engine has been disassembled for repairs, 
it may be necessary to check the end play of these shafts. As shown 
in figure 12 ®, each of the special screws had a hard fibre button 
C inserted in its inner end which bears against a hardened steel plug 
E in the end of the shaft. To make the adjustment, loosen, the loclc 
nut B for each screw in turn and with a screw driver or wrench, 
tighen the screw A with a light pressure and then back it up % 
tuni before tightening the lock nuL Tlie respective gear retaining 
nut and lock washer are represented by F and <r, and the gear cover 
by D. 

j. Flywlieel. — The flywheel in the No. 3 SAE bellhousing is bolted 
and doweled to the flange at the rear end of the crankshaft. The 
starter ring gear is shrank on the flywheel. 

k. L\ib')'i eating oil pump. — The oil pump is of the gear type, bolted 
to the center main bearing web (fig. 12 @) , and driven from the cam- 
shaft. The suction tube extends into the oil reservoir in the oil pan 
and needs no priming but its oil strainer must not become clogged. 

(1) Oil pressure. — The oil pressure is automatically regulated by 
a compression spring which controls a relief or bypass valve incorpo- 
rated in the fuel pump. The oil pressure should not bo changed 
until it is laiowu that the proper oil is being used and the engine 
is wanned up to normal operating temperature. As the bearings 
become worn, more oil will escape aroimd them into the crankease 
and cause a slight reduction in pressure. It is not advisable to 
attempt to correct a slight loss of pressure by an adjustment of the 
oil pressure regulator because tlie extra amount of oil being thrown 
off by the worn beai'ings is already over oiling the cylinder walls. 
The oil pressure should be 26 poimds at normal engine speed (1,600 
r. p. m.) ; between 5 and 10 pounds at idling speed; about 35 pounds 
at high speed (3,500 r. p. m.). 

12 
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(2) Oil pressure adjustment: — ^If it is necessary to change the oil 
pressurp, the adjusting cap screw for the spring loaded plunger in 
tlu' cylindrical regulator extension on the oil pump body may l)e 
i-eached tlirough a plug aperture in the left side of the oil pan (fig. 
1-2 ©). Using tlAe crvtwfout wi-^neh, loosen lock nui A (fig. Vl C?^ and 
witli the T-handled srAckel tum Kcrew B IN to incrcaac pi-ev:.Huni ;ind 
OUT to decrease pressure. After the adjustment, tlie lock nut n\ust 
be tightened securely, the tools removed, and the pipe plug replaced. 
Engine oil pressure should then be checked under conditions similar 
to those which appeared initially to justify a pressure change. 

I. Fan. — See paragraph 25. 

m. Water pump. — See paragraph 26. 

n. Fuel pump. — See paragraph 13. 

0. Carhwretor. — See paragraph 14. 

p. Air cleaner. — See paragrapli 15. 

q. Maviifold. — ^The intake and exhaust manifold is cast in one 
piece, the intake having a "hot spot" incorporated to provide foi- a 
shorter warm-up period with increased power and economy by deliv- 
ering to the engine at all times a highly vaporized chai'ge of fuel. 

r. Muffler. — ^The center tube type, 6-inch Oldberg or ^[aremont 
muffler is located on the right side of the chassis to the rear of the 
transfer case. The improved design of the unit (White part No. 
304039) for scout car, M3A1, is intercliangeable with the other type. 

8. Electrical components. — a. Starter. — See paragraph 55. 
T). Generator. — See paragraph 56. 

c. Ignition. — See section V. 

9. Timing'. — a. Valves. — See paragraph 7^7 (2). 
Z). Ignition. — See paragraph 22. 

10. Lubrication. — a. System. — ^Lubricating oil under pressure is 
delivered from the oil pump through suitable connections to a drilled 
passage in the crankcase which extends from front to rear of the 
engine on the side opposite the camshaft and is closed at either end 
by suitable threaded plugs. Kiidial lioles are di-illed from the crank- 
shaft bearings to meet this horizontiil oil passage so that continuous 
pressure lubrication is supplied to the main bearings and through 
drilled holes in the crankshaft to the coimecting rod bearings. The 
cylinder walls, camshaft, and valve mechanism are lubricated by means 
of the mist of oil thrown off around the connecting rod beaiuiigs. 
The camshaft bearings are supplied with oil by gravity feed from oil 
collected in pockets. The idler shaft and gear aie oiled by pressure to 
the bearing housing and through drilled holes in the shaft and gear, 
from which the timing gears receive lubrication. 
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h. Capacity and grade. — The oil level is measm-ed with ii bayonet 
type <^A'^t on the left side of the craiikcase. The oil level should be 
checked daily and maintained at or near the 4/4 or "Full" mark 
on the gage, the capacity being 6 quarts. In checking the oil level, 
the gage blade should he cleaned carefully before reinserting in the 
reservoir to determine the level accurately. For breaking in a new 
engine during the initial period of 2,000 jiiilcs or 50 liour.s oC oper- 
ation, use SAE 20 (light) oil for normal conditions and a lighter 
oil if cold weather or cold climate conditions prevail. After the 
breaking-in period, SAE 30 (medium) is suggested for normal con- 
ditions of climate. For warm weather with temperatures averaging 
above 75° F., an SAE 40 (heavy) may be used; for cold weather, 
an oil should be used whose pour point is at least 10° F. below the 
temperature to be encountered. 

.c. Oil jilter. — Tlie oil filter is the Motor Improvement Company's 
"Pui-olator" bypass type EA-283 or EAN-294. The case containing 
the filtering element or cartridge is of .steel and so constructed as to 
be leak and tamper proof. The filter cannot starve the bearings 
since it is connected in a bypass oil line which is taken off the main 
oil supply gallery. Bypsissed oil, however, is not filtered. 

d. Servicing. — (1) Tlie crankcase should be drained and refilled 
witli fresh oil frequently, depending on operating conditions, service en- 
countered, and tlie oil and filter. Oil should be changed more often 
when the engine is new than after it is well run in since initial 
weai-ing of various new parts will result in minute metallic particles 
in the oil which frequent draining Avill help to remove. Also in 
cold weather, choking and cold running tends to dilute the oil with 
unburned fuel and condensation and justify frequent oil changes 
to remove such harmful impurities. Fine dust which is not removed 
by the air cleaner or filler cap will accumulate in the crankcase 
iri-espective of the type or condition of the engine oil filter vised.' 
Tlie responsibility for draining engine oil must necessarily rest with 
the operating personnel. 

Caution: Color is not necessarily an indication of the cleanliness of 
the oil. Field experience indicates that by reason of the peculiar 
operating conditions eaicountei-ed by these velaicles, the engine oil 
pan should be dropped frequently to permit an examination for oil 
contamination by dirt, dust, metal particles, and sludge. Tlie de- 
gree of contamination from sediment can only be ascertained by 
inspecting the bottom of the oil pan where such an accumulation 
will settle and remain undisturbed by flushing. All parts, including 
the screen, must be cleaned thoroughly. For the worst conditions, 
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the intervals may be 300 to 500 miles, and the frequency of oil 
changes will be affected accordingly. For favorable operations on 
improved roads or during prolonged marches, the intervals may bo 
Icnffthened to several thousand miles. 

Oil should be drained when the engine is hot, as aftea- a day's 
run, the oi] will bo af^itated, flow more freely, and cany oil more 
sciliincJit. Kerosene will 'iwt b& vned for flmlihiy. 

Care should be exercised in replacing the screen in the pan section 
or on the suction line to the pump to secure proper fits of wiislicrs 
and tubing, as the case may be, to prevent entrance of dirty oil and 
sludge into the system. A tight joint must be secured between the 
oil pan, crankcase, and flywlieel housing, especially at the corncj-s 
or angles. After all cap screws are started, draw up gradually and 
progressively on vertical and horizontal screws alike. 

(2) Oil -filter. — The avei-age effective life of the absorption type 
cartridge filter is approximately 5,000 miles in commercial applications, 
varying with operating conditions, and manufacturere' recommenda- 
tions develop accordingly. In connection with combat vehicles and 
more frequent oil changes as indicated above, the filter cartridges 
should be replaced every 2,000 miles or in such a manner that not more 
than two fillings of fresh oil will pass through a used filter element. 

e. Frozen oil. — (1) Test. — ^Wlienever it is suspected that the oil in 
an engine has become frozen, the bayonet oil level gage should be 
removed and examined to see whether or not the adhering oil is 
in a solid, plastic, or liquid state. 

(2) Procedure, — ^If a heated building is not available or i f the 
vehicle is needed for immediate operation, the oil may bo tlunved 
by pouring boiling water in the oil filler cap and draining the oil 
and water emulsion from the crankcase. This oil should never bo 
used again and the crankcase should be filled with new oil. 

Caution: Under no circumstances should an attempt be made to 
start an engine when the oil is frozen. Because of fire hazard, iin 
attempt to thaw frozen oil by applying a blow torch or open flame 
to the oil pan should never be made:. Electrical immersion heaters 
are useful if sufficient current is available. 

11. Troubles and remedies. — In order to locate and correct a 
malfunction or fault in an engine, operating pei-sonnel should under- 
stand the fundamental principles of engine operation, recognize and 
identify fundamental trouble symptoms, and be prepared to follow a 
systematic procedure of diagnosis to eliminate the tedious guesswork of 
ft hit-or-miss search for the difficulty. 
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a. EisHentialH. — The essential fHctors necessary for an engine to oper- 
ate comprise cranking; fuel and air, compression, ignition, and exhaust; 
proper lubrication and cooling; correct adjustments. 

1). Symptoms. — ^The following are the basic faults which, may develop 
ordinarily in an engine: 

(1) Starter will not crank the engine. 

(L') Engine will nots(ar( when cranked. 

(3) Engine starts, nins, and stops. 

(-1) Engine runs but lacks power, misses or baclifires. 

(5) Overheating. 

(G) Low oil pressure.' 

(7) Operating knocks. 

c. Systems. — The engine may be considered as comprising a group 
of interrelated units or systems, each one of which should be checked 
thoroughly in turn after determining from the engine performance 
the factors which appear to be functioning correctly and those wliich 
are not. The several systems involved in the study of the engine 
symptoms listed and their cross references are indicated as follows: 

(1) Starter. — For&(l) above, refer to sections XII and XIII. 

(2) Air-fuel system. — ^For Z>(2), (3), and (4) above, refer to section 
IV. 

(3) Ignition system. — For 6 (2) , (4) , and (5) above, refer to section 

V. 

(4) MeoJicunical system. — ^For6(5), (6), and (7) above, refer to sec- 
tions III and XIII. 

(5) Lubrication system. — For 6(1), (5), (6) above, refer to sections 
ni and XVI. 

(6) Goolvng system. — ^For 6(4), and (5) above, refer to section VI. 

Section IV 
FUEL SYSTEM 

Pfti'Bgraph 



Fuel pump 13 

Carburetors 14 

Air cleaner , 15 

Troubles aud remedies 16 



12. General. — The air-fuel system (fig. 13) comprises tAVO rectan- 
gular terne-plated gasoline tanks, doiible seamed Avith soldci-ed joints; 
a transfer and shut-off valve; a mechanical fuel pump; a carburetor; 
an air cleaner ; and a manifold. 

a. Operation. — ^The fuel take-off is through the transfer and shut- 
off valve in the driver's compartment where one tank or the other 
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limy bo selected for the supply of fuel. The system continues tliroiif^li 
the fuel pump to the carburetor, where air throui^h the air cleaner is 
mixed with the fuel and the resulting explosive mixture is distril)uted 
through the manifold to the cylinders. 

6. Cafacity. — Each ftiel tank of scout car, M3, and mortar motor 
carriage, M2, has a capacity of 13% n;allons; each tank of scout car, 
]\I3AJ, has a capacity of 15 galloiKs. An clectriciil fuel ga<i;r unit is 
installed in each tank to indicate fuel level. A drain plug is provided 
in the bottom of each tank. 

13. Fuel pump. — ^Fuel is drawn from the supply tank and pnmijcd 
to the carburetor by a mechanical diaphragm type fuel pump which is 
attached to the crankcase and operated by an eccentric on the cn,<j;!iie 
camshaft. The pumps (fig. 14) are manufactured by the A. C. Spark 
Plug Division of the General Motors Corporation. Series "B" repre- 
sents the fuel pump employed for the scout car, M3, group and 
series "AV" represents the fuel pump, combined with a vacuum pump 
for the windshield wipers, as employed for scout car, M3A1. 

a. Series "7?"/ cperation. — The pump rockov arm on the suction 
stroke is actuated by a revolving eccentric on the camshaft to pull the 
diaphragm downward and create a vacuum in the pump chamber 
(fig. 14 (T)). Fuel is drawn from the strainer bow] tlirougli the 
strainer screen and suction valve into the pump chnmber. On the 
return stroke of the rocker arm, the diaphragin s])rlng exj^ands to 
push the diaphragm upward and force fuel through the [irossure 
valve to the carburetor. Wlien the carburetor bowl is filled, t,]\e inlet 
needle valve closes and creates a back pressure in the pump cliambcr 
sufficient to hold the diaphragm down against its spring where it 
remains inoperative until the carburetor requires more fuel and the 
needle valve reopens ; a slot in the pull rod permits the roclcer arjn 
to move up and down vfithout engaging the diaphragm dui-ing such 
a period. The rocker arm spring serves to hold the rocker arm in 
contact witli the eccentric. The working parts of the fuel pump 
are lubricated from the engine oil which comes through the opening 
in the crankcase. 

Z>. Series "J.y". — (1) Operation. — Operation of the fuel supply 
section is similar to series "B" except that the rocker arm pulls the 
diaphragm upward to begin the operating cycle and movement there- 
after is in the opposite direction. The air dome relieves the dia- 
phnigm and carburetor valve of excess pressure Avhon the carbui-ctor 
needle valve is closed and utilizes this px'essure to increase the de- 
livery rate. 
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(2) Vacuum section. — The vacuum section of this fuel pump sup- 
plies a constant vacuum for the windshield wiper operation. Actu- 
ation of tlie rocker ann puslies the vacuum link and diaphragm 
upward to expel the air from the upper chamber through the air 
exliaust valve into the intake manifold. On the return stroke of 
the rocker arm, the diu])hraf,'in spring moves tlio diapliragm down- 
ward to create a suction in the chamber, open the air intake valve, 
and draw air through the inlet passage from the windshield wipers. 
AAHien the windsliield wiper is not being used, the manifold vacuum 
holds the diaphragm upward against spring pressure so that it does 
not make a comiilete stroke for every stroke of the rocker arm. 
When the manifold vacuum is greater than the vacuum created by 
the pump, air will flow from the windshield wiper through both 
valves of the pump, and the operation of the wiper will be the same 
as if tlie pump were not installed, 

14, Carburetors. — There are two types of the Zenith, down draft, 
double venturi carburetors as shown in figures 15 and 16. 

a. Model 20-Ti-lO. — ^This model is employed for the engine in scout 
car, M3. The removable primai-y venturi (1) (fig. 16 ®) adjusts 
the air capacity to the size of the engine. The delivery end of the 
secondary venturi (12) is located near the throat of the primary 
venturi, at the point of greatest suction, so the suction at the throat 
of the secondary venturi, where the fuel is discharged, will be as 
great as jjossible to effect atomization and improve distribution. 

(1) Fvel systevi. — The main jet (2) exerts its principal influence at 
the higher engine speeds; its fuel is discharged into the air stream 
through the slot in the secondary venturi (12), The compensator 
(3) discharges its fuel through channels (A) and (B) into the well 

(13) and tlirough holes in the cap jet base (9) into the annulus (14) 
between the cap jet base and the main jet. As the throttle is opened, 
this fuel is discharged into the air stream after passing through the 
cap jet calibration (7) and the cap jet top (S). The cap jet calibra- 
tion, by means of the size and shape of its opening, determines the 
rate of fuel discharge when progressing from an idling speed to 
higlier engine speeds. Air is admitted through the ventilating hole 

(14) into the well, to mix with fuel from the compensator so that the 
effect of the engine suction will be reduced. The compensator, there- 
fore, exerts its j^rincipal effect at low speeds. 

(2) Idling system. — The idling jet (4) measures the fuel and the 
idling adjusting needle (16) regulates the air; the idling jet receives 
its fuel through channels (A), (B), and (C) from the compensator at 
idling and sjjeeds below 25 m. p. h. when the throttle plate is almost 
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closed and there is a very strong- suction past the edge. The priming 
plug (10) leaves an opening of suitable shape near the edge of the 
throttle where the idling emulsion is discharged. 

(a) Function. — ^The idling system acts as a priming device Ix'cause 
when the engine is at rest the idling jet passageway is submerged in 
the fuel that fills llio well. Wheji starting, the throttle should bo 
opened slightly to create a strong suction on the idling jet. Fuel 
passing at high velocity over the edge of the throttle is iinely atomized 
and the high vacuum instantly vaporizes and mixes it with air to 
assure the first few explosions. 

(5) Adjustment. — A new or rebuilt engine that is too sti/T to "rock" 
on compression, when stopped, will Jiot idle well at low speed. l*'or 
normal adjustment, however, set the stop screw on the throttle lever 
so that the engine will run sufRciently fast to keep it from stalling. 
Turn in or out on the idling needle valve adjusting screw until the 
engine hits evenly and without rolling or skipping. Back olT on the 
stop screw until desired engine speed is obtained after which it may 
be possible to open the needle valve a trifle. For this carburetor, the 
correct idling adjustment is usually between % and 2 turns open of 
the idling needle valve, 

(3) Power jet system. — Channel (D) connects the power jet 
vacuum piston (17) with the carburetor barrel below the throttle 
plate. At normal driving speeds, the miinifold vacuum is sufficient 
to overcome the spring tension and hold up the vacuum jiiston but 
at low speed lugging with wide open throttle or at sustained high 
speeds, the piston drops in its cylinder to open the power jet valve 
(18) and fuel from the bowl is measured through the power jet (5) 
to augment the noimal supply and furnish the extra fuel for full 
power development. 

(4) Accelerating system. — The accelerating pump piston is forced 
downward in its cylinder when the throttle is opened, by the down- 
ward stroke of the pump lever (19) which actuates the accelerating 
pump rod (21) through the link (20). Fuel from the carburetor 
bowl has previously entered the cylinder through the check valve 
(22) and as the pump piston starts its downward stroke, it applies 
pressure upon the fuel to close the check valve and displace the fuel 
through the needle valve (23). Check valve (24) is closed causing 
the fuel to be discharged into the air stream through the accelerating 
jet (6). When the fuel has been discharged from the pump cyl- 
inder, there is no longer any pressure against the needle valve (23) 
or the check valve (24) so the former drops on its seat and the latter 
opens. Air is admitted to eliminate any direct suction on the fuel 
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and no further fuel discliarge takes place from the accelerating jet 
until the accelerating procedure is repeated. 

(5) Strangler. — Manual control (choke) is provided for the 
strangler wliich is mounted off center on a spring loaded shaft so that 
the engine suction tends to pull it open while a spring tends to pull 
the strangler sliut except at cranking speeds where tlie spring is the 
weaker of the two forces. Ovorclioking, with c()i'i'('Hp,oiidin<f crank- 
case dilution, is preventctl by the strangler automatically opening and 
closing as the engine speeds up or slows down. The strangler con- 
trol is pulled out as usual for starting, and left alone or pushed in 
slightly until the engine warms up, and then pushed in to the open 
position for running. 

(6) Mnintenance. — The carburetor should be cleaned and blown 
out periodically to eliminate dirt and water, the main factors that 
can disturb the normal functioning. Before making any changes in 
carburetor jets, check the air-fuel system elsewhere, and the igiiition. 
The fuel level is 45/G4-inch to 55/64-inch below the top edge of the 
fuel bowl and the float hinge should not be bent to change tliis level. 
The fuel valve and seat assemblies are replaceable and new ones can 
be installed without the use of the level test gage. 

1). Model JNJ676J. — Tliis model is employed for the engine in 
scout car, M3A1. 

(1) Main jet system.. — All fuel for part throttle operation of 
model IN1675J (fig. 10®) is supplied through the main jet orifice, 
its influence being gi'eatest at speeds from 25 miles per hour and up. 
When manifold depression drops, the power jet system comes into 
operation to supply the additional fuel for maxiranm power. The 
niaii\ jet fuel passes through the main discharge jet (1) and into the 
air stream tlu'ough the secondary venturi (2). The main jet (3) is 
located in the fuel bowl, 

(2) C om-fensating sy litem. — The compensating system consists of 
the main discharge jet and the well vent (4). The flow of fuel from 
the main jet is controlled by the size of the well vent and the size of 
tlie main discharge jet, proper seating of the latter and tlie well vent 
being insured by a tapered seat without the use of gaskets. 

(3) Idling system. — The idling jet (9) receives fuel from the main 
jet through the main discharge jet and channel (A). The fuel then 
goes through the small calibration in the side of the idle jet, and 
tlu'ougli channel (B) <o (C) where it mixes with air admitted through 
the idle adjusting needle (10). The idling system functions only at 
idling and at speed below 20 miles per hour. At such speeds, the 
throttle plate (12) is almost closed and there is a very strong, suction 



20 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 14-15 



piist the edge of tlie throttle plate. The mixture of fuel and air 
from tlie idling jet is discharged through the priming plug (11). 

(4) Power and accelerating nystem. — This system supplies tlie extra 
fuel requii'ed for maximum power or acceleration. When the mani- 
fold vacuum is low, as in the case of a (|uickly opened tlirottle, high 
engine speeds, or lugging with wide niien throttle hut low engltio 
speeds, the vacuum piston iissenibly ((>) drops in its cylindei', ('heck 
vidve (14) closes and fuel is forced through tlie power jet valve (7) 
and passes through channels (E) and (F) to the power and acceler- 
ating jet (5) through which it is measured into the air stream at a 
rate determined by the size of the metering orifice. This extra flow 
of fuel continues only as long as the manifold vacuum is low. As 
tlie vacuum increases, the vacuum piston assembly is di-awn upwai'd 
in its cylinder; the power jet closes, shutting off the extra fuel, and 
normal economical mixture proportions prevail. 

15. Air cleaner. — The United air cleaner (fig. 13) is of the oil 
batii type and mounted under the right side of the hood in an accessi- 
ble location on the dash. Dust entering through the carbui-etor or 
breather and mixing with the lubi-iciiting oil forms an abrasive com- 
pound which causes excessive wear of engine parts; the air cleaner 
fi-ees the air drawn through it of such dust and dirt. Air cleaners 
and connections are not interchangeable between the two scout car 
groups. 

a. Oferation. — ^Dust laden air enters the cleaner at the t(5p and 

passes downward into the oil chamber where the impact and sudden 
reversal of flow, created by the bailie, causes most of the dust to be 
thrown into the oil reservoir. Partially cleaned air passes upward 
through the oil-wetted filter element where the remi\iuing dust is 
captured, and thence to the carburetor. The efi'cctivencss of the 
cleaner- can be maintained by proper servicing. 

5. Servicing. — The oil level in the cup at the bottom of the cleuner 
should be checked daily before running the engine, by loosening the 
clips and dropping the cup to note oil level in reference to the indi- 
cating bead. A sutlicient quantity of oil should be added to main- 
tain the proper level. The reservoir should be cleaned thoroughly 
and refilled with fi'esh oil each time the crunkcase is dj.'ained and 
refilled, or at intervals of 2,000 miles ; oil similar to engine lubricating 
oil in season should always be used for refilling or replenishing the 
air cleaner reservoir. While the filtering element should not be re- 
moved from the cleaner, the engine cleaner assembly should be 
removed from the dash occasionally and cleaned by washing thor- 
oughly in kerosene and blowing out. The instructions covering the 
care of the air cleaner apply when operating conditions are normal ; 
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when the air is laden with abnormally large quantities of dust and 
dirt of various kinds, tlie recommended attention should be given at 
more frequent intervals. 

16. Troubles and remedies. — a. Fvel. — (1) Supply. — ^The fuel 

supply should be checked regularly; in the case of an inaccurate fuel 
gage, a dip stick will prove useful. If the engine has stopped by 
reason of luck of fuel resulting from empty tanks, Uu'.- fuel supply 
should be replenished and the engine ci-anked for about 15 seconds 
(with ignition off, choice out, and throttle shut) to draw fuel into 
the pump and thence into the carburetor. 

(2) Im.purit,ie>i. — If the engine does not start, the reason may con- 
cern water, ice, or dirt in the fuel system as observed fi-om an exam- 
ination of the fuel pump sediment bowl. Clean the strainers in the 
fuel pump and carburetor and empty the bowls; drain the fuel tanks 
vmtil the fuel flows free of impurities; disconnect the fuel lines and 
blow them out with air. If ice is found, heat the parts with boiling 
water before cleaning. Water in the fuel tanks forms from the 
condensatioTi of the moisture in the air which is drawn into the tank 
as the fuel is used, and it accunnilates more rapidly in cold, damp 
weather and when the tanks are relatively empty of fuel. 

I). Cai-lmretor. — (1) Flooding. — Choking too long during cranking 
floods the cylinders and prevents starting; a noticeable gasoline 
odor or dripping at the carburetor usually indicates flooded condi- 
tions although dirt under the float valve will also cause dripping of 
the carburetor. Push in the choke, close the ignition switch, open the 
throttle wide (do not pump) , and crank the engine for about 10 seconds. 
When the engine starts, partly close the throttle and do not vise the 
choke again unless it is necessary to keep the engine from stalling. 
If tlie carburetor still drips, tap it sharply or remove the cover of 
the float chamber and clean out dirt around the float valve. 

(2) Choke valve setting. — If the engine will not start after crank- 
ing for 5 seconds with the choke pulled out and ignition satisfactory, 
the choke valve may not be closing completely. Examine the choke 
valve at the carburetor when the choke button is pulled out all the way 
and if the valve has not closed, change the setting of the choke 
wire so that the valve closes. 

(3) Gasoline test. — ^If a hissing sound is not heard in the carburetor 
when cranking with the choke out, a lack of gasoline is indicated in 
the carburetor. Test by disconnecting the fuel supply pipe from the 
carburetor; if there is not a steady flow from the fuel pipe, the 
trouble must be traced back through the fuel system, with the engine 
turning over for the test. If the trouble is in the carburetor, remove 



22 



TltT 9-705 

SCOUT CABS AXD ilOHTAB MOTOR CARRIAGE 10 



and clean the strainer below the float bowl. If the carburetor strainer, 
bowl, and jet pockets are free from dirt and water, or ice, the trouble 
is elsewhere in the carburetor and must be adjusted. 

(4) Mixture. — If the engine runs irregularly at idling speed or black 
smoke appears in the exhaust and the muffler backfii'es, the carburetor 
mixture is too rich. Dry .soot on the shell or j)orco)aiii iieui' the points 
of the sparlc plugs also indicates this condition. If a Avann cnp:inc 
backfires into the carburetor when accelerating or when the vehicle is 
running downhill in geai*, the air-fuel mixture is probably too lean. If 
the spark plug porcelain is a light straw color, the mixture is extremely 
lean. Excessive burning of the spark plug points also indicates a lean 
mixture or an incorrect plug. Adjust the carburetor correctly; sum- 
mer driving requires an adjustment different from that for winter 
driving. A dirty air cleaner causes a rich mixture and a loss of poAver. 

c. Fuel fuirij). — (1) No fuel. — Disconnect the fuel pipe at the carbu- 
retor, shut off the ignition, and turn engine with the starter. If no 
fuel appears, the trouble may be in the supply line, pump, or strainers. 
Examine the tubing for kinks imd leaks luul check stvuiner bowl for 
sediment. If the bowl is dirty, remove and clean it and the strainer 
screen. Keplace the gasket if it is broken a«d replace boAvI if it has a 
clipped edge, checking for a tight fit and proper gask-et installation. 
Disconnect the fuel pipe from the tank at tlie fuel pump and apply air 
to the sup23ly tank to test condition of fuel line and flow. If the line 
is open and connections are tight, the pump is defective and must bo 
replaced or repaired. 

(2) Yahes. — Examine valve seats to make certain thei'e are no iri'eg- 
ularities which prevent proper valve seating. Valve plugs and valves 
should be cleaned, and if the latter are Avarped or damaged they should 
be replaced. Place valve in chamber with the polished side toAvard its 
seat, making certain that the valve lies flat on its seat and is not left 
standing on edge. Reassemble valve plug and spring making certain 
that spring is around the loAver stem of the valve stem propei'Iy. 

(3) Leaks. — In case of leakage at the diaphragm, tighten the cover 
screws alternately and securely. Sometimes there appears to be a lealc 
at the diaphragm, whereas the leak actually exists at one of the pipe 
fittings and the fuel runs down around the diaphragm flange. Leakage 
of fuel through the body venthole, a worn or punctured diaphra<>-ni, 
loose diaphragm nut, or defective pull rod gasket requires rupluco- 
meiits 01- adjustments. Complete disassembly of fuel pumps is not 
jiracticable for forAvard echelons by reason of special fixtures and 
parts required for reassembly. 
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(i) Liilji-ication. — All the working parts of the fuel pump should be 
lubricated automatically from the oil coining through the opening in 
the crunkcase. 

d. Manifold. — A steady wliistling sound at the manifold indicates a 
leaky gasket, and irregular engine running at idling speed usually re- 
sults. AVliile the engine is ininning, squirt oil around the inlet mani- 
fold gasket to locate |)oints where whistling will ccaso. Examine lio.sc 
connections at the windshield "wiper and check other accessories for air 
leaks. Replace hose and gaskets if necessax-y and tighten manifold 
bolts and hose connections. 
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17. General. — -The closed circuit, battery and coil ignition system 
consists of the ignition switch and wiring, ignition coil and coil filter, 
distributor, spark plugs, and radio shielding conduit (figs. 17, 18, 19, 
20, and 42). 

18. Circuits. — a. Wiring. — It is imperative that all wiring and 
gi'ound straps be kept in good condition and all connections clean and 
tight. Conjiections include a primai-y (low voltage) cable assembly 
from the fuze (battery) to the ignition switch ; a shielded cable assem- 
bly from the switch to the filter; a primary and secondary shielded 
cable assembly from the ignition coil to the condenser and distributor ; 
a secondary (high tension) shielded conduit assembly from the dis- 
tributor to the spark plugs. Loose connections will cause hard start- 
ing and misfiring of the engine, and if the engine is allowed to operate 

■ in this manner for any length of time, burning and pitting of the 
distributor points will occur. Regular inspections should be accom- 
plished at 6,000-mile intervals. 

h. Shielding. — In order that sensitive radio equipment may be oper- 
ated without interference, the ignition and wiring system of the 
vehicle are completely shielded. Within the flexible shielded conduit 
standard unshielded ignition or automotive cable is used. 

(1) Operation. — The most serious interference is the radiation 
which results from the high voltage spark plug discharge so elements 
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and wires of the high tension syBtern are encased in rnetalJic sliield.s 
which are grounded to prevent radiation of such disturbances, Tlio 

relay action of the voltage regulator introduces undesirable trun.sicm.s 
in the low voltage system so filter's are provided and the exposed 
system is also shielded. 

(2) Types. — The Breeze system (fig. 19) is einployod for fho 
scout car, M3, group and the Titeflex system (fig. 20) is used for 
scout car, M3A1. Parts from one type Avill not interchange with the 
other. For the Breeze type ignition harness, the spark plug radio 
shield cap is held on by a spring clip which is pried off to renvove 
the j^hig. Wjien removing a plug with the Titcllcx hai-ness, loosen 
tlic kiuu'lod nut whicli secures tlic shield and remove insulator iiiul 
shield to make plug accessible. The Breeze type shield for tlio flis- 
tributor is in two j)arts which are secured together by screws inde- 
pendent of the distributor housing, but the complete assembly must 
be removed to provide access to the latter. The top half of the Tito- 
flex type shield may be turned slightly counterclockwise and lifted 
off directly to expose the distributor cap and pemiit its removal ; tiie 
bottom slotted section in two parts of the shield is fastened to the 
distributor housing by the breaker plate screws. Knurled nuts nitty 
be turned by hand. 

(3) Precautions. — ^The type of shielding employed in these ve- 
hicles does not require frequent adjustment or excessive care but does 
require fi-equent inspection, to insure that it is tight and clean. 
In order to be effective, the shielding system must be electriciilly 
continuous throughout witli no breaks or high resistance joints and 
it is for this reason that all joints must be kept tight and free from 
oil, grease, or iiisulating substances. The shielding is oil and water 
spray proof and if continuous, protects the inclosed wiring from these 
liquids. If crushed, however, the inside weather proofing conduit 
spreads, thus opening the shielding to water and oil leaks. Oil, 
water, and fuel may also enter the conduit if coupling luUs are 
allowed to work loose. If abrasion takes place in the metal braid 
applied over the conduit so that gaps appear, the shielding will no 
longer be effective. 

(4) Maintenance. — Servicing of the vehicle should include insioec- 
tion of the shielding for crushed conduit, abrasion of shielding, and 
looseness of coupling nuts. In cleaning couplings or plug shields, a 
solution of cai'bon tetrachloride should be used. In the event that oil 
or fuel has seeped into the conduit, the latter and its wiring should 
be disconnected, removed, cleaned, and replaced. In removing a 
length of wire from a shield, a piece of strong twine should bo at- 
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taclied to tlie end of the wire and pulled through as the wire is re- 
moved; the fishline can then be used to pull through cleaning rags 
and facilitate later replacement of wire. Coupling threads should be 
cleaned to brightness with a small wire brush to remove high resist- 
ance oxidation. If availuble to shop ciews. the use of an iu-sulalion 
or re.sisiance testing instrument (^Megger) will be of invaluable serv- 
ice in testing shielding and conduit insulation and resistance very 
rapidly, and tracing circuit continuity. 

19. Coil.— rt. The Auto-Lite model CF-4001, 12-volt ignition coil 
is of large size for maxinuun operating conditions and is mounted 
in the ignition circuit shielding box on the engine side of the dash. 
The induction coil consists of two sets of insulated wire windings 
wound on a common iron core. Terminals must be kept tight, clean, 
and dry. The center top high tension terminal is for the 7-mm cable 
connection to the distributor cap. The negative low tension tei-minal 
(stud) is for connection to the distributor points. The positive low 
tension terminal (stud) is for connection to the filter coil. 

b. Perfect insulation of the windings and leads thereto must be 
maintained. Precision testing of the coil while' mounted in the ve- 
hicle is not practicable and wastes time, besides exposing the shield- 
ing to the elements. A weak coil may contribute to more trouble 
than its retention will do good. 

20. Distributor. — The distributor is mounted on the water pump 
housing and driven from ii gear which is keyed to the water pump 
shaft and lield in place by a snap ring. A gear on the end of the 
distributor shaft, the rotation of which is clockwise as viewed from the 
top of the unit, engages with the gear on the water pump shaft. The 
Auto-Lite unit (fig. 18) is a six-cylinder, semiautomatic, single 
breaker arm type which contains the battery circuit contact points, 
automatic advance mechanism, and high tension distributor. 

a. Consfrucdon. — (1) 'Breaker mecharmm. — The breaker mecha- 
nism consists of a pair of breaker contacts, a breaker cam, and an 
external condenser. The breaker cam is carried at the upper end 
of the distributor shaft and operates the contacts or points. The 
breaker cam and contacts are located on the breaker plate and are 
accessible when the distributor cap is removed. 

(2) Advance mechanism.. — The manual and automatic advance con- 
trol operate independently of each other. The centrifugal automatic 
mechanism, which begins to function at about 600 r. p. m. engine 
speed, consists of governor weights and springs located in the breaker 
cu]) beneath the breaker plate. As the engine speed increases, cen- 
trifugal force causes under control of springs to move outward and 
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actuate the breaker cam in the direction of distributor shaft rota- 
linn. The govemor median ism can be checked for free operiition 
by turning the breaker cam in the direction of the driven i-otation 
as far as it will go and releasing it when if should return to it-, orij/- 
inal jx/.vition w'ltliout any )ii-Kitanc,v or drap 

(3) ^'f/^> fcnsw?!, (lixf rilDifor. — Tjii.s fJeinenl consists of tlio r«(<;r 
and cap. The former, mounted on the breaker cam, distributes ilie 
liij,'h tension impulses to the contacts inside the cap. The latter con- 
nects with the high tension leads to deliver curi'ent to the spark phi<rs 
in the proper firing order. The distributor ca^i is held in pliu-e In* 
two flat springs, hinge mounted and located one on either side of tho 
breaker cup. 

i. Installation. — ^Whenever the water pump is removed from the 
engine, it is also advisable to remove the disti-ibutor which can be 
lifted after removing the clamp hold down screw and spring and 
disconnecting the electrical' connections and manual control cable. 
After the water pump has been reinstalled, turn the engine over until 
No. 1 piston is on the compression stroke and bring to top dead 
center as indicated' by the DC mark on the flywheel when lined up 
in the center of the inspection hole located in tlie forward wall of 
the left engine leg. Install the distributor shaft in the opemng pro- 
vided in tho water pump housing' in such a way as to have the. 
battery terminal on the distributor housing point to the rear of and 
parallel with the engine block; the I'otor should be set so that tlio, 
contact ])oiiits are just ready to brcalc. In this position the rotor 
should be pointing directly toward the No. 1 cylindci'. 

G. Lubrication. — Every 1,000 miles, add three drops of light engine 
oil in the oiler on the outside of the housing. Every 6,000 miles, 
lubricate the breaker cam with a wipe of petrolatmn and add one 
drop only of light engine oil to the breaker ai-m pivot piii and to 
the wick in the top of the breaker camshaft to saturate the felt 
thereat. 

d. Maintenance. — ^The breaker contacts should be inspected every 
2,000 miles to see that they are in good condition and propei'ly ad- 
justed. If the contacts are, dirty or gummy, they must be cleaned 
thoroughly; if rough or pitted, the}' should be resxirfiiced; if badly 
worn, they should be replaced by installing a new breaker aim and 
points. A service set of breaker points including the breaker arm 
assembly and contact screw is described as Electric Auto-Lite Part 
No. IGW-3028S. Clean out any oil, dust, or moistui-e which may 
have accumulated in the breaker box or on the inside of the dis- 
tributor cap. Work on contacts should proceed as follows: 

(1) Remove distributor cap shielding, cap, and rotor. 
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(2) Loosen the nut holtling the condenser wire :uul breaker iirm 
sprinfj to tlie breaker aim and remove the hitter. Loosen the loclc 
nut on the contact screw and remove same from tlie brealver plate. 

(3) Resurface the contacts on a moderately coarse oilstone, round- 
ing their faces slightly so that the point of contact will be near the 
center and not at tlie edge. 

(4) Replace contacts and set breaker arm tension at 17 to 20 
ounces as measured by a spring scale. This tension may be obtained 
by shifting the spring in the slot. 

(5) Turn engine over until breaker contacts are fully separated. 
(C) Loosen the lock nut on the contact screw and adjust to obtain 

maximum gap of .020 inch witl\ points fully separated. 

(7) Tighten nut on contact screw and recheck gap. Insert nar- 
row strip of soft paper between the contacts and turn the engine until 
the contacts close. Draw tlie paper back and forth to remove any oil 
or grease remaining on the point surfaces and obtain good contact. 

(8) Replace the rotor and check the cam setting by rocking back 
and forth as far as the slack in the distributor gears will permit. 
If tlie setting is correct, the points should open and close. 

(9) Try out the engine at various speeds after replacing distrib- 
utor cap. If the engine does not run smoothly and develop its full 
power, check spark plugs and ignition wiring before retiming. 

21. Spark plugs. — The spark at the points of each spark plug 
must be of full strength at all engine speeds and under all condi- 
tions of operation in order to give tlie maximum initial impetus for 
the almost instantaneous burning and expansion of the compressed 
mixture. This action is very definitely dependent upon the efficiency 
of the spark plugs tliemselves and upon their operating condition. 

a. Operation. — Plugs must operate reasonably hot at lower engine 
speeds to keep free from oil and fouling matter, and cool at top 
engine speeds to prevent excessive burning of electrodes and pre- 
ignition; they must insulate perfectly the high tension current at 
all speeds and changes in temperature to which they are subjected 
throughout the range of engine operation. In this connection, the 
selection of plugs must incorporate the heat range factor, or the 
relative ability of a plug by reason of its physical size to transfer 
heat from the firing end to the cooling water or air. The rate of 
heat ilow depends on the length and sha])c of the cylinder end of 
the insulator from the tip to the inside gasket, the larger plug being 
the so-called cooler type. 

h. Types. — Champion No. 1 commercial (yg" x 18; ^%6" hex.) 
plugs were used initially for normal operation of engines in the 
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scout car, M3, group. Champion Xo. J8 (14-mm: i^ie" hex.) pln'^n 
are being supplied on engines for scout car, M3A1; the t-*vo types 
are not interchangeable. 

0. Maintenance. — (1) Servicing. — Gaps should be checked care- 
fully with a feeler gage every 500 miles. Plugs should be checked 
in a tester every 4,000 miles, cleaned if necessary, and n'gapi)ed to 
.025 inch. 

(2) Replacement. — Gaps are burned open by the constant ap- 
plication of spai-k, heat, pressure, and the chemical ivction of the 
fuel mixture. Electrodes become oxidized and corroded, causing 
increased resistfince to the passage of current. Tlie firing end of 
the core becomes crusted with carbon and other deposits, resulting 
in missing because of current loss over and through tliese deposits. 
Plugs develop a gas leakage between the core and shell or between 
the center electrode and core. Experience indicates that by i-eason 
of all the above; spark plugs literally wear out and should be '.re-, 
placed after 10,000 miles. 

d. Troubles and remedies. — ^Tlie sevei-al basic difficulties which rnn- 
develop in connection with spark plugs and contributing causes arc 
tabulated below. 

Conditima 

Gap too wide or narrow; 
electrodes badly worn 
or burned away. 

Insulator broken on upper 
end. 

Insulator cracked on lower 
end. 

Upper part of insulator 
Ijlackened; lower part 
not sooty. 
Insulator blistered or glas- 
sy; reddish or brownish 
deposits. 

Iii.sulator covered with 
dry black soot. 
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Procedure 

Set gap; replace plugs in 
service more than 10,- 
000 miles; replace badly 
burned plugs with cool- 
er types. 

Install new plug; avoid 
careless handling. 

Install new plug; check 
specifications; may re- 
quire cooler plug. 

Install cooler type plugs. 

Clean and test; if condi- 
tion is habitual, change 
to cooler plugs. 

Check type; clean and set 
gup; if condition i.s ha- 
bitual, replace with hot 
plug. 



Other possibilities 

Check ignition system; 

battery; timing; 'dis- 
tributor point Kaj). , 

Use proper spark plug 

socket wrench. 
Avoid careless work in 
rcgapping; adjust by 
bending side electrode 
only. 
Blow by. 

Check timing; carburetor 
adjustment; leaks in in- 
take manifold and cool- 
ing system; fuel. 
Too rich inixtiu-o; dis- 
tributor point gap; ex- 
cessive choking. 
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CondUfoiu Procedure Other PoatibiHtia 

Insulator caked with oily Check type; clean and set Too rich carburetor ad- 
carbon or soot. gap; if condition is justment; distributor 
habitual, replace with point setting; ignition 
hot plug. system; timing; bal- 
Plug oily but not sooty Dry plug; clean and set tery; choke; too much 
or carhijiicd. gap; examine for crack- oil in crankcase; leaky 

iuMUlalor; reinrtluU or hUioU valves; loow or 

and test. worn pistons and rings. 

22. Timing. — a. General. — By timinjij of the ignition is meant that 
the iiir-fuel mixture is ifrnitecl or fired at a moment when lui engine 
piston is in a position in its cylincler where the most power will be 
olitained from the resulting action. At this position of a piston 
St roke, the breaker arm must snap ttway from the stationary contact 
in the distributor. The exact point of circuit interrnption to set up 
the spark depends on the engine size, speed, and load. By reason 
of the variable timing requirements set up for any engine under 
different operating conditions, the terns "advanced" and "retarded" 
refer respectively to early and late timing obtained through manual, 
automatic, or a combination control to shift the distributor unit in 
its mounting. 

(1) Advanced. — A certain amount of tame passes between the. 
moment ignition occurs and the moment when all fuel is burned up, 
and during this time, much power will be lost unless the loss of time 
is coinpeitsatcd. A practical solution for load conditions is effected 
by allowing tlie spark to occur wliile the piston is still moving on 
its compression stroke. The cyclic degrees of piston travel between 
the point where the spark occurs sine! the outer dead center is called 
the "advance." Provision is made for a manual advance (spark 
control button pushed in against panel) of 6 distributor degrees on 
both distribtilors, whereas, the automatic advance provides for 10 

fees on the type IG^V— 41-17 for scout cars, M3A1, and G degroos 
on the type IGW— 1005-A for the scout car, M3, gi'oup. Engine 
degi-ees ai-e double these figui-es. Too much advance will cause iv 
knock in the engine and decreased power. 

(2) Retarded. — ^To facilitate starting and prevent the engine from 
Icicking back, provision is made to allow the spark to occur at outer 
dead center or a little past dead center and the spark control button 
is pulled out for this purpose. Too retarded a spark Avith the engine 
running causes overheating and loss of power due to the fact that tlu' 
entire charge in the cylinder will not be burned completely before 
the exhaust valve opens permitting the flame to come in contact witli 
the exhaust manifold and exhaust pipe. 
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h. Proceclure.—'ThQt correct ignition timing is of the utmost im- 
portance for the pi'oper operation of the engine. In consequence, 
tlie ignition unit should not be disturbed until it is positively Icnow ji 
to be inoperative or out of adjustment. 

(1) Check the breaker points carefully to make sure that they 
are in good condition and have the correct gap of .020' inch, mnxi- 
mnm, wlien fully .S(i])iiriitocl. 

(2) Turn the engine over by hand in the direction of norniul 
running until the No. 1 piston reaches top dead center on the com- 
pression stroke, as indicated by the centetring of tlio flyAvhccl DC 
mark in the inspection liolo. 

(3) Pull the spark control button out to the full limit for the 
manually retarded position. 

(4) Witli the sparlv plug wires, trace the lead fi'om the Xo. 1 
plug; the rotor contact should have a position opposite tiie Xo. 1 
terminal in the cap. If tliis is not the case, looseji the advance arm 
clamp screw and rotate the body of the distributor around tlie shaft 
until the No. 1 terminal is opposite the rotor contact with tlie ])oints 
just beginning to break open. The opening can be checked by a 
feeler of very thin strong paper, or by the ammeter when the igni^ 
tion switch is turned on. Be sure to tighten the advance arm claiup 
screw after making the adjustment. On this j^osition, therefore, the 
No. 1 cylinder will fire at idling speed with fully retai-ded sparlc at 
top dead center. The firing order is 1-5-3-6-2-4. 

c. Check. — ^If a neon timing light is available, a final check should 
be made. 

(1) Make a white chalk mark inch wide on tifie flywheel so as to 
coincide with the DC top dead center mark. 

(2) Remove the cable from the No. 1 spark plug and connect one 
lead of the light to the No. 1 spark plug and the other to the No. 1 
cable. 

(3) Start the engine and let it run at idling speed, directing the 
light flash on the opening in the flywheel housing to check positioir 
of the chalk line in relation to the center of the inspection hole as 
it should line up exactly in the center. If it fails to do so, loosen 
the distributor advance arm clamp screw and advance or retard 
tl>e unit as the case may be. 

(4) If thechaUc mark blurs or widens out, it is an indication of a 
worn distributor shaft, sticking governor weights, weak governor 
weight springs, improper breaker contact adjustment, or excessive 
wear in tlie distributor drive gears. The difficulty should be investi- 
gated and corrected by the proper parties. 
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23. Troubles and remedies. — ^The basis of a systematic analysis 
of t fonble in the ignition circuit is the behavior of the ammeter in the 
iustrtuni'iit panel. With the ignition switch closed, the ammeter 
may indicate normal oscillation of between 2 to 5 iimijcres (lischiu'f^i-. 
anil zero; constant normal discharge of 2 to 3 amperes; no disci large 
and zero reading: abnormal discharge of more than o amperes. 
Electrical trouble existing before the engine is started can be localized 
by noting the action of the ammeter needle. An attempt should be 
made to start the engine so that running symptoms may be noted also. 

a. Normal ammeter oaciUatiMv. — Since battery ignition systems 
woi'k on the principle of electromagnetic induction, current must flow 
through the primary windings of the coil to build up a magnetic field 
around the coil, and the circuit must then be interrupted to collapse 
the magnetic field and by so doing induce a high voltage in the sec- 
ondary circuit. The condenser across the breaker points accelerates 
the field collapse and incx-eases the secondary voltage. It is the re- 
peated "making" and "brealcing" of the primary circuit that causes 
normal oscillation of the ammeter needle. If the primary circuit is 
correct (oscillation normal), the secondary circuit is then traced. 
The high voltage current produced in the secondary windings of the 
coil is conducted to the distributor rotor, which transmits its succes- 
sively through the wires leading to the different spark plugs. Wlien 
the potential breaks down the resistance of the spark gap, momentary 
current flows to the grounded electrode of the plug t,o complete the 
circuit and produce the spark which fires the cylinder mixture. 

(1) Coil distrihutor airoidt. — llemovc the coil distributor', liigh 
tension (secondary) cable and hold it % inch from ground (any 
convenient metal part of the engine, free of gasoline, oil, etc.). 
Make and break the primary circuit with the ignition turned on, 
either by using the starting motor or by rocking the cam inside the 
distributor back and forth. A hot, snappy spark should result and 
if so, proceed to test as given in (2) below. 

If no sjDark occurs, check the coil distributor wire to be sure it can 
conduct current or substitute a wire Imown to be good and repeat. 
If a weak spark is obtained, either the condenser or coil or both are 
at fault. Turn engine over with starting motor and look for exces- 
sive arcing at the breaker points, probably indicative of bad con- 
denser. Replace condenser and repeat original test. If spark is 
still weak, coil replacement is indicated. 

(2) Distnhutcn- cover. — ^With the coil distributor wire inserted in 
the center well of the distributor cover, remove cover and turn engine 
over to induce current in the secondary circuit. Observe cover in- 



32 



SCOUT CARS AND MORTAR MOTOR CARRIAGE 



TM 9-705 

23 



terior for cracks and moisture and watch for leakage or a short circuit 
wherein sparks jump from the center tei'minal to the sparlc j^hi^ 
torininuls. Carbon paths whicli riwciiihio cnickH will iiIko Im fi |)|)(iicnl. 
ill, tlic- biikclitc of (Jki C0V01-. To tcHi wlicLlicr the sccoiidai'y circuit is 
established throii<rIi (he center brush or Icrniinu) inside tiie di.'-ti'ibu'or 
cover, liold one end of a liigli teiLsion cable against this point with its 
other end % inch from ground. A spai-k should jump to ground 
when a secondary current is induced. 

(3) Distnbutor rotw. — grounded rotor "will interrupt the passage 
of current between the center segment and the spark plug cables. 'J'o 
test the insulation of the rotor, detach at the cover the cable leading 
from the coil, remove the distributor cover, and hold the coil distj-ibu- 
tor cable approximately % inch from the rotor. Induce a secoiidiiiy 
voltage by making and breaking the primaiy circuit and if a spai-k oc- 
curs, the rotor is grounded and must bo cleaned or replaced. 

(4) Bf curie plug cahles. — Having proved that tlie secjondary cur- 
rent reaches the spark plug cables, check the cables by removing each 
one in turn from its plug, holding it approximately inch from 
ground, and inducing a secondary voltage by means of the staitijig 
motor. If a spark does not occur with regularity in any cable, the 
cable must be replaced. 

(5) Spark -plug testing. — ^With the secondary current clipclrod as far 
as the phigs, the latter must be tested to insure that tlio spark jumps 
its gap and ignites tlie charge in the cylinder. There are several 
ways in wliich faulty plug.9 may be detected. 

((7.) A commercial spark ]3lug tester may be used. This insti'ument 
requires the plug to fire in a chamber of compressed air whose )M'os- 
suve may be regulated. A mirror arrangement permits observation 
of sparks -occurring at the electrodes, and external sparlcing or leaking 
may be noted for faulty plugs. 

(J) A spark that Avill jump the point or gap of a spark plug when 
the plug is out of the cylinder may not haA^e enough strengUi to jump 
when the plug is screwed in the cylinder and under compression. The 
spfu'k should be strong enough to punch a hole through a visiting card 
liold between the points. 

(c) A running engine has a certain rhythm. If a spark plug of a 
regularly firing cylinder is shorted out, a different rhythm is pro- 
duced. By shorting out individual plugs with the bit of a screw 
driver across the terminal to ground and noting the result on the op- 
pnition of the engine, faulty cylinders may be checked quickly. If a 
cylinder is already missing, no change will be noted when its plug is 
.-iiorted out. 
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(d) If a plug does not fire satisfactorily after it has been cleaned 
and adjusted for the correct gap setting, replacement is necessary. 

h. Dimeter indicates comtant nomml disclmrge. — Under such cir- 
cumstances, tlie primary circuit is complete but it is not being inter- 
rupted to induce a secondary discharge. Several tests can be made 
for checking troubles of this kind in circuits beyond the ignition 
coil. 

(1) Diatrihvtor. — ^Disconnect the primary wire where it enters the 

distributor and if the ammeter needle returns to zero, the distributor 
is at fault. Remove the distributor cover and inspect for opening of 
contact points; presence of foreign matter as a shunt around the 
points; terminal insulation to insure that movable point is not 
grounded; condenser. Tf the condenser is shorted, a spark will occur 
when tlie condenser "pig tail" is disconnected from the distributor and 
touched to the live wire. 

(2) Coil difitrihutor nmre. — If the ammeter needle does not retnvn 
to zero when the primary circuit is opened at the distributor as above, 
reconnect the wire to the distributor and disconnect the end at the 
primary exit of the coil to check for a gronnded coil distributor wire. 
Tf the needle still does not return to zei-o, examine the coil terminal 
for a ground, foreign material, etc. If no ground is found externally, 
the trouble must be inside the coil where one of the primary windings 
near the exit may be grounded. Coil replacement is necessary. 

c. Ammeter shows no disoJiarge. — A zero reading on. the ammeter 
with the ignition switch closed indicates an open circuit. Ground the 
teminal wher^e the primary winding entei-s the distributor, and if a 
spark results, the trouble is in the distributor. If no flash occurs, 
the fault lies back towai'd the sonrce. 

(1) DistrihutOT. — Check the points for closing and make sure that 
there is a continuous path for the primary circuit through the sta- 
tionary point to ground. 

( 2) Pnmary ohcuif. — ^Rettirn to the battery side of the ammeter and 
flash test the wire. (Hold one end of a test wire at the terminal being 
checked and strike the other end on a convenient ground.) If the 
sliirtiug uujtor turned the engine, current must be available and by 
starting at the aunneler, a logical sequence of tracing can bo followed. 
If a spark is obtained on the battery side of the ammeter, place this 
lead on tlie far side of the ammeter to shunt the amm.eter during 
remainder of test and protect against excessive test currents. Con- 
tijiue the tests for the fuze, the battery (hot) side of the ignition 
switch, the dead side with the switch closed, and so on to complete the 
circuit to the distributor. The break or defect will be found be- 
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tween the Jast terminal that showed the presence of current and tho 
next succeeding one that denoted its absence. After satisl"<'ictoiy repair 
or rcphicement ]ias been accomplished, tlie ammeter should be recon- 
nected in the circuit. 

d. ATnmeter shows abnormal discharge. — Such a discharge may bo 
caused by a ground before tJie primai-y cnrreiit passes Wwwv^x the 
majority of tlie primary windings of the coii. Tlie trouble caji Ixj 
localized by observing the anmieter while turning the ignition switch. 

(1) Switch ^''off^\ — If the ammeter registere zero witli the sNvitch 
"oil'", trouble must be past the switch but shoit of the coil exit 
terminal. 

(2) Switch ^^on'''' or '■^off''\ — If the discharge exists with (he switch 
either "on" or "off", the trouble lies between tlie ammeter and swilch 
involving- an examination of the generator circuit and lead to the 
fuze box. Eemovc the respective wires to note eil'oct on animetcr and 
localize fault. A large discharge or direct short should bum out a 
fuze. 

Section VI 
COOLING SYSTEM 

Parngrapb 



General : ■ 24 

Fan 25 

Water pump 2(> 

Operation and maintenance 27 



S4. General. — ^The water-cooling system incorporates a Modine iin 

and tubular type radiator, radiator fan, and centrifugal water pump. 
The capacity of the cooling system is 18 quarts for the scout car, M3, 
group and 19 quarts for scout car, M3Al. The system may be 
drained by opening the drain cocks at the bottom of the watei- pump 
and in the left rear side of the engine block. 

35. Fan. — The air flow through the radiator core is maintained 
by movement of the vehicle and a six-bladed fan. The Sclnvitzor- 
Cummins fan (fig. 21) is fully enclosed by a shroud and mounted on 
a bracket bolted to the cranlccase forward of the cylinder block. Tlie 
fan is di'iven off the crankshaft by dual V-type belts which should 
be replaced at tlie same time for best results suice they are in;\ti'hc(.i in 
sets. By releasing the spindle jam nut and turning the adj\isting 
screw, the fan hub assembly may be moved up or down in the slot of 
the supporting braclcet to give the belts the desired tension. When 
the belts are properly adjusted, it should be possible to turn the fan 
without undue force. Every 1,000 miles, the fan hub roller bearings 
should be lubricated through the fitting provided or by removing the 
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slotted head screw in the hub and filling tlie reservoir with engine oil 
until oil drips from tlie fun shaft. 

26. Water pump. — The water pump of the impeller type is sup- 
poi-tecl b^- a sleei'e hLiuge ivom the front of the crankcase on the left 
side and is gear driven from the timing gear train. The piuup may 
be removed without disturbing the gear covei*. 

(U Srrric'iiif/. — Tlic i);u'I<ing nuts on pumps of the regular packing 
type re([uire vei-y little pressure due to the ample width of packing 
used. When tightening ]'>ackiug nuts to stop a water leak, use very 
liltU". force, and if tlie leak does not stop, the ])unip should he ve- 
paii-ed. Split ring type packing is furnished for service so that the 
l)unip can be repacked without complete disiissembling. Packing 
should be tightened with the pump shaft revolving. 

h. Lnhricatwn. — The front bushing for the pump shaft is anto- 
niatically lubricated by the oiling system of the engine, while the 
rear bushing ir lubricated by means of a grease cup on the water 
pnm]5 liousing. TJse water pump grease in this cup and give it one 
full turn every 500 miles. 

27. Operation and maintenance. — ^The operator must assure 
himself that there is always a sufficient supply of water in the sys- 
tem. If the engine should run low on water and overheat, i^ should 
be stopped and allowed to cool before refilling with clean, soft water. 
Hose connections should be examined frequently and replaced, if 
they show signs of disintegration, to prevent leaks and obstructions 
of tlie system by particles. If the vehicle is to stand exposed to 
freezing temperat\ire without sulTicient antifreeze protection, the 
system should be thoroughly drained to prevent a cracked block, 
fi'ozen ]mmii, etc. It is advisable to run the engine for ^ minute 
aftoi- draining is apparently complete to eliminate water pockets and 
clear the pump. 

a. Cold 'weatlier lyrecuutwns. — (1) In fi"eezing weather, the cooling 
system should be fdled with an antifreeze solution employing either 
approved alcohol, ethylene glycol or equivalent, based on a careful 
investigation to determine the effects, if any, on the radiator, hose, 
or engine. Alcohol is the most commonly used antifreeze but it has 
the disadvantage of evaporating out of solution. Tlie system should 
be cleaned thoroughly and tightened before any antifi'eeze is added. 
The chart below gives the approximate quantity of antifreeze neces- 
sary for vai'ious temperature conditions but an antifreeze solution 
hydrometer should be used as a check. 
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ANTIPHEEZE CHART 

Ditnalurcd fjlln/lnie 

' alcohol {Jl!/co 

Temperature: Quaria Quaris 

+20" F J :'>'/■ ?, 

+10° F 1 -iVj 

Zero 7 »J 

—10° P H 7 

— liO" li'' '.I s 

—30° F 50 S% 

(2) To pvovont oxcossivn. cndrnt;; of tlu> c.ii/j.'inc mid pooi- coniljiin- 
(,ioii ill cold wuallior, Uio nuliiitor sliiidvi's should Uv. piirlly closed or 
iJiB riidiiitor core piivtiy covc.i-cid in soiiio iiisinnBv. 

h. Overheating. — Overhe;itiii<!; 111113' <-"'List?d by a deficiency in 
the cooling system or a fault in some other part of the enniiu'. In 
the cooling' system, ovei'heating may residt frojn — 

(1) A leak in the system cfiusiiiu; an insnfficiency of walei-. 

(2) Dirt, rust, grease, or hose particles causing a restriction of the 
flow of water in the radiator, pipes, or engijie. 

(3) A broken pump or sheared impeller which fails to circulate 
the ■(vater. 

(4) A slipping or broken fan belt oi- bent blades causing a re- 
duction in t}ie fan's circulation of air through tlie radiator. 

(5) Clogged air passages in the I'adiator or paint on the fins. 

(6) Insufficient water. 

c. Inspection. — Inspection should be systematic in order to locate 
trouble and tlie following sequence is x'ecommended for the cooling 
system : 

(1) . Eemove filter cap to see tliat there is sufficient solution in tlio 
radiator, overflow pipe is open, and inter'ior clean. 

(2) Examine the radiatoi- for leaks, dirty aii- passages, and feel 
for cold spots which indicate clogged sections if the engine is warm. 

(3) Observe in and under the vehicle for water leaks and iu'oiind 
the engine block for rusty lines which intlicato. loose fittings or leaky 
cylinder gaskets. 

(4) Examine hose connections for tightness and feel them to note 
whether they are alive or apparently in a collapsed state; test efli- 
ciency of the pump by feeling the upper hose connection while ac- 
celerating the engine to note a surge if circulation is efTected. 

(5) Examine the pump shaft and pump gaskets for leaks. 

(6) Note action of fan and check blade mounting for jntch and 
tightness; fan belts should be clean and have about 1 inch ])l;iv in 
both directions when pressed. 
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(7) Check condition of and connection to the hot water hccater, 
wlicn used, in the driver's compiirtment; this healer accounts for 
the extra capacity of tlie cooling system of scout car, ]SI3Al. 

(I. Servicinxf. — Cooliiifr systems slioidd be given a systematic servic- 
ing every 6,000 miles, or about twice a year (spring and fall) . Cooling 
systems sliould always be serviced before the introduction of an anti- 
freeze into the system and after its removal. 

(1) Cleaning. — The servicing of the cooling system consists of dis- 
solving the dirt, rust, scale, and grease in the systejn and flushing. 
The operation is initiated by removing 1 gallon of water and adding a 
solution of 1 pound of washing soda in 1 gallon of clean water. The 
engine should then be run until the solution boils thoroughly, after 
which it cim be drained from the system by disconnecting the lower 
hose eormeotion, care being taken not to scald the hands; the drain 
cocks should not be used because their openings are too small and 
would probably become plugged. The upper hose and any thermo- 
stats should then be disconnected and the system flushed thoroughly. 

(2) Flushing. — Flushing of the system should be effected in the 
direction opposite the direction of normal flow; the radiator, there- 
fore, should be flushed up and the block down in that order to permit 
the block to cool. After flushing, thermostats when used should be 
cliecked by dipping in hot and cold water. 

(3) Finiakhuj. — Before reconnecting sections of hose, they and 
their clamps should be examined carefidly for serviceability and re- 
placed if unsatisfactory. Shellac should not be used for connections. 
System should be made waterproof and refilled. 

e. Thawing. — If the water in the cooling system of a vehicle freezes 
solid, it must be thawed by placing the vehicle in a warm place. 
Under no circumstances should the engine be run when the water in 
the system is completely frozen. In the case of mush ice, it is 
safer to jDlace the vehicle in a warm place but the ice may be thawed 
hy covering the radiator and running the engine slowly. If the 
engine has been started and the radiator is steaming, stop the engine, 
cover the radiator and hood and, when the steaming stops, start the 
engine again and let it run at idling speed, keeping the water below 
the boiling point until proper circulation is reestablished. 
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CLUTCH 



Paragraph 



Construction 
Adjustment . 
IjIiIu'Il-iiUom-, 



General 



2S 
20 
!!() 
31 



28. General. — Tlie clutch (fig. 22) is manufactured by the Long 
Manufacturing Company and designated as Model 12-CB-CL. It 
is of tlie single piate, dry disk, semicentrifugal type and incorpo- 
rates a mechanical vibration dampener and a provision for autoinatic 
adjustment to compensate for wear. The Long chitdi is intoi cliaiigo- 
able as an assembly with the Kockford (Borg- Warner) Slodo] CLA- 
1191 used on later production of scout cars, M3A1. 

29. Construction. — a. General. — (1) The clutch consists of a 
cover plate assembly and a driven member assembly. The clutcli 
cover plate assembly (C) is secured to the engine flywheel (A) by 
twelve %-inch cap screws. The flywheel forms a part of the clufeh 
housing and the finished rear face of the fly\v'lieel is the forward phite, 
in effect, of the clutch. 

(2) Fabric friction material (B) is riveted to both sides ol" the 
clutch disic or driven plate (G) which is secured to the .sj)lineil Inib 
(M) of tJie driven member assembly. The hub mounts on the end 
of the traiismission main gear shaft whicli is suppoited by tlic clutch 
shaft pilot bearing (K) in the flywheel. Between the disk aiid its 
rear lining are six crimped spring steel segments which constil ute an 
independent cushioning means for the lining and provide a smooth 
clutch engagement. 

(3) The back or pressure plate (E) is held in contact with the 
friction material (B) by twelve coil springs (Q) set upon asbesto.s 
base washers on the pressure plate. There are six release fi]igers 
(F) of hardened, forged steel which are mounted on needle bcai'iiigs 
to reduce wear and friction. Application of pressure to the clutdi 
pedal causes the clutcli throw-out ball bearing (J) to actuate the 
release fingers and compress the springs (Q,) to release pressure on 
the clutch disk. 

h. Clutch dampcTier. — The mechanical dampener is of the spring 
and friction type, and it is installed to eliminate noises occasioned 
by the synchronizing of vibrations in the drive system. A set of ten 
coil springs (I) cushions the load both when accelerating or deceler- 
ating, and are prevented from overstressing because of a sudden 
clutch application, by four stop i^ins (P) wliich limit the amoiuit 
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of movement. The friction which is necessary to dampen torsional 

vibrations completely is obtiu'ned by ei<rht friction wasliers (N), four 
of which are ou either side of the hub flange, under an adjustable 
spring (0) load. 

30. Adjustment.— fl. Internal. — No internal adjustment of the 
clutch itsc.lf should be necessary durin;^ the life of any one set of 
JiMiiij,fs. Adjiislment of the tliro\v-oul (infers (1'") for" unil'oiMn con- 
tact \vit]\ tlie t!irow-out bearing (J) is by means of tlie adjusting 
nuts (H). Suitable locking is effected to maintain the original fac- 
tory scttiiig until the clutcli is completely disassembled. 

6. External. — The spring (K) attached to the clutch throw-out 
bearing sleeve pulls that sleeve from contact with the clutch fingei-s 
and against the clutch release yoke (L). The adjustment for clear- 
utice between the clutch thrcjwout bearing and the clutch fingers is 
niiido throng)) an adjiistiiig yoke on the rod from t1ie clutch pediil 
to the lever on the clutch release shaft. Adjustment should be made 
to provide approximately 1 inch of clutch pedal travel before the 
clutch throwout bearing contacts the fingers, and must be checked 
from time to time its the clutch lining wears. Tlie lloor will serve 
as a stop for the pedal in the rear position or with the clutch engaged. 

31. Lubrication. — ^The clutch shaft pilot ball bearing (E) is 
packed witli lubricant at the factoz-y and sealed so that fuither at- 
tention is unnecessary. The clutch throw-out ball bearing (J) is 
completely enclosed and lubricated, together with the clutch throw- 
out bearing sleeve, with oil from a well in the sleeve. Evei^ 500 
miles, seven drops of oil should be added through the oil cup (D) 
on the clutch housing. 

Section VIII 



General 

Construction 

Gt'ar ratios and shifts. 



TEANSMISSION 



Parngrapli 

.S2 

33 

34 



Lubrication 35 

32. General. — The transmission shown in figure 23 is manufac- 
tured by the Clark Eciuipment Company and desigiuited as model 
230-F. It is conventional in its location and construction and oper- 
ates as a selective-gear type to provide four speeds forward and one 
speed reverse. Direct drive is in fourth gear. 

33. Construction. — a. The cast iron transmission case (A) (fig. 
23 0) is provided with a removable bell housing (B) and both can 
be removed from the engine as a unit. The front ends of the main 
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(C) and counter (D) shafts are mounted in straight, solid type, 
roller bearings, (E) and (F) respectively, and the rear ends in Ixill 
bearings, (G) and (11) resisectively. The tliird (I) and .second (J) 
spued mainshaft geai-s are mounted on straight, solid type, roller 
bearijigs while the reverse idler gear shaft is mounted in bronze 
bushings. 

1). Tiie countwflliaft fixed drive (K) iiiid driven gears (L) and 

(M), and the main shaft drive (N), third (I) and second (J) 
speed gears are of the helical type and constant mesh; these gears 
are shifted by the sliding tootlied clutch (0). The countershaft 
first speed gear (P), the mainshaft first speed and reverse gear (Q), 
and the reverse gear are of the spur type with the teetli 'pointed" 
to prevent chipping and facilitate sliifting. 

c. The main drive or clutch gear (N) is driven from the clutch 
through an integral splined shaft (R) ; the rear end of the shaft is 
supi)oi'ted by a ball bearing (S) nionnted in the ti'ansniisHion ease 
wliile the forwai'd end is su[)porled by a ball beajhig lit.l.ed into tlio 
flywheel. (See sec. VI.) The third speed gear (I) and the clutch 
gear (N) have internal teeth wliich mesh with tJio teeth on tlie slid- 
ing clutch (0). The hub of the second speed gear (J) has external 
teeth which mesh witli internal teeth in the hi-st or low speed sruling 
gear (Q) ; the latter acts as a clutch Avhen engaging second speed, 

d. A yoke (T) mounted on the rear end of the main sliaft provides 
a means of connection for the 2)rof)e]ler shaft wh icli extends to t])c truiis- 
fer case. The shifter rods (U) , with the interlocking devices, and the 
gear shift lever (V) are mounted in the shift bar housing (W) . The 
hand emergency or parking brake lever, on a notched sector, is mounted 
to tlie rear and at the side of the case and the auxiliary shift lever for 
the transfer case is supported on the top side. The clutch and brake 
pedals are mounted on a protruding shaft (X) at the left side of the 
transmission case. 

34. Gear ratios and shifts. — a. General. — The transmission in- 
corporates the SAE standard four-speed tnick gear shift with ratios 
and arrangement as follows : 

Qeor ratioa Ball poailions 



First - 5. 00:1 

Second 3. 07 :1 

Third 1. 71 :1 

Fourth... 1. 00 :1 

Reverse 5. 83 :1 



® 



Engine Nciitral, 



©0 



In the four-speed type, gears should be shifted into the second speed 
position to facilitate cover removal. 
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h. Shifting. — Geav shifting should be properly executed by moving 
thu gear shift lever at all times to its extreme position for any pavtic- 
iihir shift, to insure complete meshing of the gears. Silent shifting is 
accomplished by establishing gear rotation momentarily of nearly 
i'<[iia1 speeds ; this is a matter of proper declutching and timely shifting 
in consideration of whether shifting up ov down in the speed range. 
I'liicli gciii' cImhIi ill .sliifliiig means Kliorlci' li'ananiiHHioii lij'o. Frc- 
i|M('iil ly tlie sliift into neutral, folloM'ed by a slight pause before proceed- 
ing into the gear chosen, will elTect the silent shift by reason of • tlie 
slower deceleration of truck type clutches. (See par. 6Te.) 

35. Lubrication. — a. General. — Positive lubrication is provided 
by tlie splashing and carrying action of the gears, provided the re- 
quii'cd oil level is maintained. The ti-ansmission case should be 
cheeked every 1,000 miles and kept filled to the level of the filler 
plug opening to the right on the rear side of the case. A high grade 
.straight mineral gear oil equivalent to SAE 140 should be used for 
summer in temperatures above 75° F., and for winter in tempera- 
tures down to 32° F. Below 32° F., an oil of a grade equivalent 
to SAE 90 should be nsed. The transmission case capacity is 5 
quarts. If an extreme pressure (EP) lubricant is used originally^ 
only an identical EP lubricant or a straight mineral oil of similar 
base stock is to be used for make-up purposes to avoid difliculty. 

h. Draining mcl flushing. — ^The object in draining the transmission 
oil periodically^ is to eruninate possible bearing surface abrasion 
and attendant wear. Minute metallic particles are deposited in and 
circulate with the transmission oil, and the oil itself changes chemi- 
cally as a result of repeated heating and cooling, and churning in 
the j^resence of air. After the lirst 1,000 miles, and every G,000 miles 
or seasonally thereafter, the nsed oil should be drained after the 
transmission case has become warm; care must be exercised to clean 
around the filler plug before opening for inspection. The case 
should be flushed by filling to the proper level with a light flushing 
oil, and a front wheel and a rear wheel should be jaclted up. The 
wheels on the ground should be securely blocked to prevent motion 
of the vehicle, the transmission shifted into reverse gear and the 
engine operated at moderate speed for about 10 minutes. The flush- 
ing oil should be drained completely and the case should be inspected 
for foreign material before i-efilling with new fresh oil. Overfilling 
of the case must be avoided as the excess quantity will serve no use- 
ful purpose and may cause overheating or work into the clutch 
housing. 
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Section IX 
TEANSFEE CASE 

Punigrjipli 

General 

Construction 37 

Anxiliiiry geiir ratios and sliifts .... . _ .. :(S 

Ijiil»rli'iill(iri I!',) 



36, General. — a. The transfer cases or auxiliivry transniissious 

(figs. 24 and 25) represent basic types as niiiniifiictured by tlie Wi.y- 
consiu Axlo Compiuiy aJid desigiiuted as follows: 

(1) Model T-32-9 for the scout car, M3, group. 

(2) Model T-3^15 for scout car, M3A1. 

5. Each transfer case is mounted in rubber to the rear of the trans- 
mission on a special cross member of the chassis, and is the unit 
through which the front and rear axles are driven. 

c. Field experience indicates that the bolts holding the transfer 
case may become loose by reason of the rubber mounting insulator 
taking a permanent set; these bolts will be checked regularly (at least 
once a M'cok) and adjusted tightly at all times in order to preclude 
any failures. 

d. Such a gear box serves to provide an additional speed reduction 
for extended slow-speed maneuvering and offsets the front proj^cUer 
or drive shaft to clear the engine crankcase to the right. Direct or 
low-speed drive is provided. 

37, Construction. — a. The cast iron transfer case (A) (fig. 24) 
incorporates a number of bearing caps (B) and oil seals (C), which 
enclose the main shaft (D), idler shaft (E), driven countershaft (F), 
and the main drive gear (I) with integral shaft (K). Each shaft i.s 
supported Isy two spherical roller bearings, and Avith the except ioji 
of the idler shaft, splined on the external end to facilitate con- 
nection of its respective j^ropeller shaft companion flange. 

Z». The main drive gear (I), idler shaft driven gear (L), and 
countershaft driven gear (O) are of the helical type. The idler 
sliaft low speed fixed gear (N) is of the spur type. The main shaft 
sliding or clutch gear (H) is of the spur type and under control of 
the shifter fork (G), provides direct drive by meshing with the in- 
ternal teeth of the main drive gear (I) or extra low speed by raesli- 
ing with the idler shaft gear (N) . The speedometer drive gear (M) 
is on the idler shaft and fully enclosed in a small housing. 

38, Auxiliary gear ratios and shifts. — a. General. — The tians- 
fer case selection of gear ratios is entirely independent of the trans- 
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mission and controlled by iin auxiliary gear shift lever In the di'iver's 

compartment. 

h. Sldft'ing. — Shifting of transfer case gears should be executed 
as indicated in paragraph G7e and be followed by conventional trans- 
mission shifts from neutral to whatever speed the situation requires. 
Ordinarily, with the transmission in gear, the clutch will not be dis- 
engaged to eH'cet direct slvifling through the transfer case. Direct 
drive of 1 : 1, with the transfer case shift lever pushed forward from 
the operator, is ]\ormally used but a low ratio of 1.94 : 1 and 1.87 : 1 
may be obtained for scout car, M3, and for the scout car, M3A1, 
group i-espectively, by pulling the shift lever back toward tlie opei-- 
ator. The lower ratio is used primarily when the vehicle is accom- 
panying slow-moving foot troops or to develop maximum traction. 

39. Lubrication. — a. Qememl. — l^'ositive lubrication is provided 
by the splashing and carrying action of the gears, provided the re- 
quired oil level is maintained. The transfer case should be checked 
every 1,000 miles and kept filled to the level of the filler plug opening 
to the left on the rear side of the case. A straight mineral oil equiva- 
lent to SAE 250 should be used for summer in temperatures above 
75° F., and a grade equivalent to SAE 140 in temperatures between 
;i'2° F. and 75° F. For winter tompuratnros below 32* F., an oil of 
grade SAE 90 should be used. The transfer case capacity is 3 quarts. 

h. Draining and ■flushing. — ^After the first 1,000 miles, and every 
6,000 miles or seasonally thereafter, the used oil should be drained 
after the transfer case has become warm. The case should be flushed 
with a solvent or light engine oil, thoroughly redrained, inspected 
for sludge and metal chips, and refilled with new fresh oil. If fa- 
cilities are available to support the vehicle off its wheels, it is practical 
to run the engine and operate the transfer case and transmission in 
gear at the same time to provide a thorough opportunity for the 
flushing medium to accomplish its purpose. (See par. 355.) Over- 
filling of the case must be avoided as the excess quantity will serve 
no useful i^urpose but will cause overheating and damage to the oil 
seals. The drain plug is in the bottom of the case. The breather 
plug (J) should be inspected and cleaned to prevent clogging of the 
air passage. 
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40. General. — Three propeller or drive sliafts with needlo-betiriiig 

universal joints are provided to transmit power from the transmis- 
sion. The type sliown in figures 2C and 27 is jnaniifacturcd by llie 
Spicer Manufacturing Corporation and designated as its 1400 scries 
for the scout car, M3 group; the 1410 series for scout cai-, M;;Al, 
is similar except for length and minor variations. Tlie lo)igost shaft 
is for use between the transfer case and front axle, the medium 
length shaft between the transfer case and rear axle, and the shortest 
shaft as a coupling between the transfer case and transmission. 

a. CoufUng shaft. — The short main iJropeller shaft coupling be- 
tween the transmission and transfer case incorporates a ball yoke 
universal assembly and splined shaft, a sleeve yoke universal as- 
sembly, yolce flanges, and companion fliinges lor tli& transmission and 
transfer case respectively. Arrows must be in line to aline trunnions 
or yokes. 

h. Profeller shafts. — ^The two longer propeller shafts to the axles 
incorporate a tube assembly with a universal sleeve joint assembly 
at the splined end and a universal joint assembly at the yolvc end. 
Beyond the universal joints ai'6 the flanges for connection to the 
transfer case and the respective axles. Arrows must be in line to 
aline trunnions. 

41. -Universal joints. — The universal joints are of the needle- 
bearing type and consist of two steel forged, one-piece yolvcs as- 
sembled into a unit with a single forged trunnion cross and four 
needle-bearing assemblies. The needle bearings which fit into tlie 
yoke holes are self-contained, the needle rollers being assembled 
in hardened steel retaining cups. The end thrust from the trunnion 
cross is carried on the hardened and ground surface of the needle- 
bearing retaining cup. 

42. Lubrication. — a. Universal joints. — Universal joints of tlie 
needle-bearing type should be lubricated with an oil equivalent to 
SAE 140. A high pressure fitting is provided on the truiuiioii croys 
or journal assembly for lubrication. There is a large oil roservoii- 
in eadi end of the journal Avliich is packed with Jubi'iciint when 
the joints are assembled and additional oil will not be rotj^uired 
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except at 2,000-mila intei-vals. A relief valve is assembled to the 
central chamber to prevent damage to tlie oil seals when extremely 
Jii^'h pi-essui'e is used to force in lubricant; this valve also serves 
as an indicator to show when the joint is completely filled. 

7>. SpUixe shaft. — A. lubricating fitting is also provided to lubricate 
eacli splined sleeve or pi-opeJIer shaft slip joint every. 1,000 miles, 
using (lie same SAE 140 lubricant. 

Caution: It is important to note that ordinary grease or heavy 
oil must not be used in needle-bearing universal joints as such 
lubricants will tend to block the oil passages, 

43. Hand brake, — a. Deson-ption. — The disk type hand brake 
(fij:. 28) is an American Cable "Ti'u-Stop" model, incorpoi'ating tAVo 
shous wliich operate on a disk that is mounted on a companion flange 
of (h(i pi(>)-)t'l!er sluift to the rear of the transfer case. Th& brake 
shoes aic lined with a lieavy duty molded lining, moimted on a shaft 
in braclcets attached to a special cross member, and operated by link- 
age connected to tlie Imnd brake lever in the driver's compartment. 

h. Adjusfments.~\Y\\i\n tlie brake lining wears so that the brake 
does not hold when the hand brake lever is pulled back as far as 
possible, adjustment should be made as follows: 

(1) Place the hand brake lever forward in the fully released 
]")ositiou to provide maximum clearance between the shoes and disk. 
Tighten the adjusting nut so tliat the release spring exerts enough 
pressure to bring the operating lever to stop solidly against the 
lever arm. 

(2) Insert a %o-inch shim between the front shoe lining and disk 
and adjust the pull rod from the di'iver's control lever to maintain 

tliis clea7'ance. 

(3) Tighten adjusting nut so that rear lining has %2"iiic^^ clear- 
ance with the disk. 

(-i) See tluit the tension or brake shoe spring is in place and ad- 
just the adjusting set screws so tliat thei linings are parallel with 
the disk. 

(fi) Remove the shims. 

n. Lubrication. — At intervals of 1,000 miles, the brake shoe anchor 
pins should be kibricated at the grease fittings provided. In the 
case of the scout car, M3, group there are also two grease fittings 
on the cross sliaft for the operating linltage to the pull rod pin. In 
the case of scout car, M8A1, the brake and clutch pedal bushings 
should be inspected regularly for indications of binding which may 
be alleviated with penetrating oil. 
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44. Pront axle. — a. Desm-ption. — The front axlo is of (ho spiral, 
bevel gear, single reduction, full floating type, with a straddle mounted 
pinion gear. As manufactured by the Timkcn-Dotroit Axle Company, 
the type shown in figure 29 applies to the scout car, M3, group and 
to scout car, M3A1, with minor variations; assemblies are interchange- 
able as complete units, the latter having greater capacity. 

h. CoTtstruction. — (1) The front axle consists of hcat-trejited tjib- 
ing, pressed and riveted into the gear housings at the inner ends, and 
butt welded to the forged sockets at the outer ends. In the tojo and 
bottom of the sockets, hardened and ground kingpins arc ]iross 
fitted and welded to carry heavy duty, taper roller, kingpin or pivot 
bearings. These pivot bearings support the split socket housing and 
are shim adjusted, top and bottom, by means of steering' knuckle <'a]')s 
on the .steering arm. The inner end of the socket housing onclosp? a 
steering knuckle felt which rides upon a spherical wall of the sock'et, 
carrying a steering stop to limit the steering angle to 30°, and 
likewise a steering arm for tie rod attachment. The outer end of the 
socket housing carries a wheel spindle or knuckle and fully encloses 
the constant velocity, universal joint, drive shaft assemblies. Mounted 
upon the knuckle by means of tapered roller bearings is a full floating 
hub so the entire "wheel end assembly carries the load independent of 
the shaft. 

(2) Tlae hub is attached tO' the universal drive shaft by means of a 

long, spline engaged drive flange directly attached to tlie hub by 
studs. Removal of this drive flange permits adjusting the inner and 
outer wheel bearings by means of two adjusting nuts secured with a 
tongued lock washer. The hub flange, in addition to carrying the 
wheel disk, mounts an iron brake drum with studs to suit (he type 
of wheel. Against the Icnuckle flange is bolted the-brake backing jrlate 
which fully encloses the two-shoe, internal expanding, hydraulic 
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brake with its wheel cylinder secured at the top. The brake lining 
is of 14-inch molded type, readily adjusted for wear by externally 
operated adjustment cams near the top. It is not necessaiy to remove 
the drum or wheel in making adjustments to the brake. 

(3) The tubular tie rod is mounted behind the axle for protection 
and is attac'.licd to each wheel end by a threaded and holt clampfid tio 
rod yoke. Tlio tie rod yoke pin is bushed on the socket housing and 
fixed against rotation in the yoke. 

(+) The upper and lower spring seats are of forged steel and 
welded to tlic housing arms or tubes. The steering arm ball stud is 
of carburized steel, ground and taper fitted to the steering arm. 

(5) A modification (FSMWO G67-W3) lias been effected for the 
axle by the addition between the spring seats of a truss I'od fitted witli 
a turnbuclfle which may be tightened to relieve the strain on the axle 
proper, 

c. Steering hnucMe 'bearing adjvstmsnt. — Jack up the axle and re- 
move the four cap screws at the upper and lower steering Imuckle 
benririg caps. The caps can then be removed and adjustment of the 
bearings accomplished by means of shims located under these caps. 
The bearings should be adjusted until there is no end play of the 
Inniclcle assembly, biit it should oscillate freely. Then remove caps 
and reduce shim pile .005-inch under each cap. After replaciiig caps, 
there should be a small amount of drag in rotating the steering knuckle 
but it' should not bind. 

d. Wheel hearing adjustment and replacement. — (1) Each front 
•wheel is supported by two adjustable tapered roller bearings. The 
adjustment is initiated by first jacking u]) the axle mitil one wheel 
is fxee and removing the drive plate. The latter operation is accom- 
plished by removing the drive shaft stud nuts and the center screw 
in wliich a lubrication fitting is mounted, and loosening the plate by 
means of two puller screws. The portion of the bearing lock which 
lias been bent over is then stz-aightened and the lock nut and nut lock 
are removed. 

(2) Tlie wheel should be spun slowly and the bearing adjusting nut 
should be turned up until the bearings bind slightly, then the nut 
should be backed off % turn. 

(3) Replace the nut lock with a new one, if possible, and install the 
lock nut, making sure to hold the adjusting nut to prevent its turning. 
'\\Tien the lock nut is tightened, the edges of the lock should then be 
bent over both the adjusting nut and lock nut, and the wheel checked 
for free rotation. 



48 



TM 9-705 

SCOUT CARS AXD MORTAR MOTOR CARRIAGE 44 

(4) The drive plate sliould then be reimtalled, makhig sure that 
the lubrication fitting on the outer edge of the plate is in line with the 
small hole in the gasket and the flange of the hub. 

e. Caster or trailer efleot. — ^The steering pivots or king pins are 
usually not perpendicular to the ground but inclined slightly to the 
rear in a vertical plane (fig. 29 ©) . The main reason for this practice 
is that sucli coJistrucUon gives ii IriiikM" od'oct whidi toixls to ciuise Iho 
front Avheels to right themselves automatically when deflected from the 
straight-ahead course. This effect is accomplished by the proper 
relation of the spring seat on the axle.and the vehicle front springs. 
The correct amount of caster is .5° and the only method in the Held of 
correcting any deviation from this angle is by tlie use of a wedge- 
shaped plate between the axle spring seat and the lower vehicle spring 
leaf. 

/. Wheel aaniber. — Axle ends and steering axles are so desigi\cd 
that when the Icnuckles are in the position corrcspoiiding to slraiglit- 
ahead driving, the knuckle spindle axis or wheel axis is not parallel 
with the plane on which the vehicle stands but inclines downward; 
hence the wheels are closer together at the bottom than at tlie top. 
This inclination ia known as the camber angle and its principal pur- 
pose is to cause a vehicle to steer more easily. As sliown in figure 
30, the correct wheel camber of %° per wheel is originally set in 
the axle and cannot be altered through any adjustments. If the 
reading is found to be greater than 1° or less than 0°, it is an in- 
dication, that some part has been bent in service, and repair or 
replacement should be effected; usually replacement is preferably. 

g. Toe-in or gather. — (1) The front wheels are not parallel when 
in the position of straight- ahead running, but -are closer together a.t 
the front than at tliet rear. Toe-in has the effect of causing the 
natural paths of the wheels to approach Cixch othea- and is intro- 
duced for the purpose of counteracting the tendency of the wheels 
to separate as a result of camber. Wheel toe-in, as indicated in 
figure 30, is originally set at i/g inch, plus or minus %6 inch, and 
should be maintained at this figure. 

(2) Adjustment of toe-in is accomplished by removing the left- 
hand steering cross tube end pin and slipping the cross tube end 
or tie rod yoke off tlie cross tube steering arm or tie rod (fig. 29 (2)) . 
The cross tube clamp bolts are loosened to pei-mit rotating the 
threaded yoke on the tube to increase or decrease its effective lenotli. 
Toe-in is controlled by the length of the connecting tubci assembly. 
After correct adjustment has been obtained, bolts, yoke, and pin 
must be secured in position, once more. 
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A. Lubrication. — (1) Oil seals. — ^All oil soals should Ijo periodically 
inspected iind replaced if undue -svciu- is iippiu-ent. If seals are al- 
lowed to operate after they have become woni, they iio longer per- 
foi-m their function of retaining the lubricant in its proper location 
and many times allow the entrance of dirt, grit and other foreign 
matter wiiich becomes mixed with the lubi-icant, causing premature 
wear and other diflicultios. 

(2) tHteering hnxLclde upper iearings. — At 1,000-mile intervals, 
lubricate the upper steel ing knuckle bearings with a chassis lubricant. 

(3) Steeling himcJcle lower hearings mid unwersal drive assern- 
l)l.y.- — At 1,000-mile intervals, for summer lubrication, lubricate with 
SAE 250 through the trunnion socket for the Bzeppa type joint 
employed in production u)itil level is reached through plug (X) 
(fig. 29 ©). For cold weather operation, use SAE 140. 

(4) Front axle center. — After the first 1,000 miles of operation, 
drain the oil from rlie axle housing, flush out and refill with 4^/^ 
quarts of a gesir lubricant using a straight mineral oil with a Say- 
bolt viscosity of at least 150 seconds for summer use (SAE 140) and 
85 to 115 seconds at 210° F. for winter use (SAE 90). At 1,000- 
mile intervals, clieck and add lubricant if necessary. At each G,000 
miles afrcr the initial refilling, drain the lubricant from the axle 
housing, flush, and refill as above, 

(5) Front wJieel hearings. — "Wlieel bearings sliould be removed, 
cleaned, checked, and repacked every QfiQQ miles. Lubrication 
through fittings inserted in cap recesses of the axle driving flanges 
is not recommended. For atmospheric temperatures down to i^kis 
10° F., use a hard wheel bearing fibrous grease; for lower tempera- 
tures, use a medium wheel bearing fibj-ous grease. 

45. Rear axle. — a. Desciiption. — Tlie rear axle' (fig. 31) is man- 
ufactured by the Timken-Detroit Axle Company, aj^plies to the scout 
car, M3, group and also to scout car, M3A1, with minor variations, 
and is interchangeable as a complete unit. This rear axle is of the 
spiral bevel-gear, single reduction, full floating type. 

h. Oomtruction. — (1) The rear axle consists of a housing which 
serves as the load-carrying member and is a steel stamping with a 
forged outer end. Tlie differential and bevel ring gear assembly, 
together with the pinion, are mounted as a unit in the axle hotising 
tube iind carrier assemblies. 

(2) The ring gear is riveted to a flange on the differential case which 
is mounted in tapered roller benrings. A backing-up block for the 
ring gear is provided to prevent excessive deflection under extreme 
loads. 
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(3) Tliu jjiiiion ^car is straddle Jii()iin(.cd with two (([jpo.sed I'olk'i' 
bearings in front of the gear head and a straiglit solid roller bearing 
at the rear. 

(4) The wlieels are mounted on two tapered roller bearings on tlio 
end of the axle housing tubes and are driven by a drop foi'gcd axle 
shaft. The outoi' end ol" this shaft lias an inlcgnil flange which b(jlts 
to the wheel and the inner end is splined to the differential side gear. 

c. Rear wheel hearing adjustment. — ^This adjustment must be made 
with the axle jacked up ancl the axle shaft removed. 

(1) Draw the inside adjusting nut up tightly against the outer 
cone assembly, meanwhile lotating the wheel first in one direction and 
tlien in tlie other until the bearings bind and the wheel turns Juird. 
Eotating the wheel in both directions causes tlie rollers to become 
fully and evenly seated. 

(2) Back off the adjusting nut until the wheel turns freely with- 
out perceptible end play in the bearing. It may be necessai-y to tap 
the end of the axle housing while loosening the adjustment in order 
to move the cone on the axle. 

(3) End play may be tested by placing the end of a short bar be- 
tween the tire and the iloor oiid aX tlic same th^i& holding a linger on 
the cage of the outer bearing. W ork the bar up and down to detect 
any excessive play or looseness. If but a barely perceptible shako 
can be felt and the wheel turns freely, the adjustment is correct and 
can be locked as set, after which the axle shaft may be replaced. 

d. Luhrication. — (1) Rear axle. — After the first 1,000 miles of op- 
eration, di'ain the oil from the axle Itousing, flush out, and refill with 
3 quarts of a gear lubxucant using a straight mineral oil equivalent 
to SAE 90 for winter and SAE 140 for summer. At 1,000-milo in- 
tervals,' check the level of the oil in the axle housing and add lubri- 
cant if necessary. At each 6,000 miles after the initial refilling, 
drain the lubricant from the axle housing, flush, and refill as above. 

(2) Rear wheel liearings. — Kt G,00O-mile intervals, remove the 
rear wheels, clean out the old grease and repack the bearings by hand 
with a wheel bearing lubricant. It is necessary that these bearings 
be repacked by hand with the correct amount of lubricant to eliminate 
the possibility of forcing the lubricant past the grease retainers such 
as when pressure guns are used. Wlien reinstalling the wheels, care 
must be exercised to prevent damage to the oil seal at the iimer 
bearings. Be sure to readjust the wheel beariugs when tlie wljcels 
are assembled. 

46. Wheels and tires. — ^Thc front and rear wheels are the Bndd 
Company's demountable 20 by 7, steel disk, spoke type, with six 
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iiKMiiiting holes. All wheels and tires of the scout car, M3, group 

ami scout cur, M3A1, are iuterchangenble. 

a. Tire cadags. — As originally equipped, the casings are 8.25 by 
20, mud and snow tread, balloon type with a TE 77 type valve. 
Tire.s or casings sliould be repaired in accordance witli conventional 
metliods. Punctures or tears causing^ exposui'e of the co/d or fabric 
sliould b(5 viilciJiizcd. 

h. Tuhex. — Bullet resisting inner tubes, with a puncture sealing 
element, are supplied in accordance with Rock Island Arsenal Tenta- 
tive Specification RIXS-IM. Pressui-e required is 60 to 70 pounds. 
Pi-ociircinont of sjionge rubber fillers for pneumatic tired combat 
voliiclcs luis been discontinued (OFSC 116). Holes in bullet re- 
sisting and jiuncturc sealing inner tubes should be repaired by cold 
patcliing with tlie method employed for conventional tubes. liot 
])atching or vulcanizing should not be attempted. The heat and 
])ressure requisite for hot ^Jatching will destroy the sealing matrix 
and cause the inner walls to become vulcanized together. Tires must 
not be operated when underinflated, nor "bled" to reduce air pres- 
sure which increases during operation. 

0. Preservation {0FS091). — ^The deleterious effect of oil and grease 
on rubber is generally known, but precautionary measures to prevent 
contact are frequently neglected. Tires and tracks come in contact 
with oil or grease for various reasons, among the more common of 
wliich are faulty assembly of seals, worn or damaged seals, or careless- 
ness in liandling oil and grease when lubricating. The consequent de- 
terioration of the rubber is slow and therefore unnoticed, since the oil 
gi-adiially worlcs into the rubber and leaves the outer surface riornuil 
in appearance, but an amalgam forms with the rubber to soften and 
reduce the heat and wear resisting qualities, Wlien a lubricant is 
required to facilitate the installation of tires, a solution of liquid soap 
ajul flake graphite should be used. The liquid soap should be added 
to the graphite until the resulting solution can be applied with a paint 
brush. Tliis solution has no deleterious efFect on rubber and will 
retai d rim corrosion. 

47. Hydraulic brakes. — a. Descri-ption. — The service or wheel 
brakes comprise a 4-wheel, vacuum power, hydraulic type system (fig. 
32) and are manufactured by the Wagner Electric Company (Lock- 
heed), The brake proper consists of two internal expanding shoes for 
each of the front and rear wheels in iron brake drums witli liigh wear 
resisting qualities. Shoes in both the front and rear brakes are ex- 
jjanded by opposed pistons acting in a cylinder imd operating directly 
on each shoe. 
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h. Operation. — (1) This braking system consists of a combination 
brake-fluid supply tank and master cylinder, and hydraulic lines of 
copper tubing leading from the master cylinder to tlie flexible con- 
nections between the frame and axles which connect to the wheel operat- 
ing cylindei-s. Foot pressui-e applied to tlie brake pedal foic'js fluid 
throu^di the copper tubing;- aj)d flexittle connections into t)ie v/lice] cyl- 
inders in tJic four-wJiee) brakes. TJie brake fluid enters the \vhecl 
cylinders between opposed pistons causing them to expand the brake 
shoes to contact the brake drums. 

(2) As the pedal is moved forward the vacuum power unit piston 
and rod move, and greater hydraulic pressure is built up within 
the wheel cylindei's to i)i-ess the shoes ngaiuKt the brake drums. 
When the foot pressure is removed from the brake pedal, the niloiise 
springs between the brake shoes contract, return tlie wheel cylinder 
pistons to their "ofl'" position, arid force the brake ihiid from tlie 
operating cylinders back to the master cylinder. Since the pressure 
must be equal in all paits of the system, no braking action can take 
place uiitil all shoes are in contact with the drums; the brakes, tlicre- 
fore, are automatically equalized. 

0. Master oylivder and, supply tmik. — ^The master cylinder (£g. 
33) is integral with the supply tank casting and is bracket mounted 
to the frame side rail. The supply tank carries a reserve of fUiid 
which is fed automatically to the system as required, the master 
cylinder being submerged in the fluid. The tank is equipped with a 
combination filler and breather cap (A), wliich permits atmospheric 
pressure on the reserve fluid at all times and prevents the entrance 
of dirt and water and the evaporation of the alcohol content of the 
fluid. A conventional pressure type stoplight switch (fig. 43) , with 
a i/g-inch fitting and two screw terminals, is assembled to the master 
cylinder. 

(1) Fwiction. — The function of the master cylinder is to set up 
pressure in the system and force a sufficient quantity of liquid be- 
tween the pistons of the wheel cylinders to apply the bi-ake. The 
combination master cylinder and supply tank automatically main- 
tains a constant volume of fluid in the system, compensates for ex- 
pansion or contraction of the fluid caused by temperature changes, and 
replenishes any loss of fluid from slight leaks or seepage. 

(2) Operation. — {a) When the foot brake pedal is released or in 
the "off" position, the piston (B) (fig. 33) in the master cylinder 
is held to its outer or released position by the return spring (G) 
and sealed by the rubber piston cup (C). When the piston is in 
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this outer position, it uncovers a compensating pui-t (H) in the 
cylinder wall which connects to the supply tank. 

(b) Increase in temperature causes the fluid in the braking system 
to expand, the expansion being bypassed through port (H) to tl^e 
tank. A drop in temperature causes the fluid to contract and re- 
plenishment is effected thi'ough (he Hiime port from the tunic so that 
a coiisdmt v(jUinio of lluid is maintained in the system. It is ijn- 
portant, therefore, to adjust the rod to the power lever so thiit 
the piston may return to the ext reme position against the stop wire 
(J) and permit the piston cup (C) to uncover the compensating port. 

(c) The valves of the master cylinder, held in place by the return 
spring (G), are double cKeck valves (K) and (L), which alloAv the 
brake fluid to flow in both directions. Wlien the brakes are applied, 
the fluid is forced through, the inner check valve (L) which is held 
against the large valve (K) by a spring (P) of low pressure. Wien 
the brake foot pedal is released, the master piston return spring forces 
the piston back to its position against the stop (J), At the same 
tinae, brake fluid enters the master cylinder through the outer larger 
valve (K), forced from the operating cylinders through t}ie pipe lines 
by the bralve release springs. The return pressure of the fluid de- 
creases until it balances tliat of the master piston return spring (G) 
which is 6 to 8 pounds and is suflicient to keep the piston seal 
cups seated and prevent gravity leaks or unseating due to road shocks. 

(d) Should the fluid returned from the system be insufficient to 
equal the displacement caused by the. return of tlic master piston 
to its release position, a vacuum will be set up in the master cylinder 
sufficient to draw fluid into the master cylinder from the supply 
tank through six small ports in the master cylinder piston head, one 
of which is shown at (il). Secondary cup (D) is a seal to prevent 
loss of reserve fluid into the boot (F). 

(e) The combination valve functions differently when bleeding or 
filling the system with brake fluid. Because of the fact that there 
is no pressure in the system to opei'ate the valve against the 6- to 
8-pound spring pressure of the master cylinder, fluid is continually 
passed by the operation of the foot brake pedal, through the smaller 
check valve (L), until air is entirely expelled from the system. 

d. lirdke coomections. — ^The brake connections for the hydraulic 
brake system are of special annealed copper tubing and a flexible 
rubber and fabric hose designed for this particular purpose. The 
tubing is securely anchored to the frame or axle by clips to prevent 
vibration and whenevei- needed, protected by loom. One tube leads 
from the master cylinder along the inside of the frame left side 
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KU'fiilx;'", and by flexible connection to the rear axle housing where 
it divides, serving both rear brakes. Separate tubes lead from the 
iiiiibter cylinder to each front brake and these fi-ont tubes arc car- 
rii'd inside of the frame side members leading by flexible connection 
to both front wheels. The pipe connection for the riglit front wheel 
I»riilvf irt ciirrifd iicross Uio roiir tixlu hoii«iiig. The lloxibic conii"''.'! I'jns 
should be renewed at the end of 2 years' service. 

e. Wheel cylinders. — The four-wlicel or operating cylinders are 
mounted rigidly to the dust shield. Each cylinder is fitted with two 
nhnnimim pistons, sealed with rubber pistoii cups, connected to the 
bi-ake shoes. The open ends of the cylinders are protected by rubber 
l)Oots which prevent the entrance of dust and gi-it. From the highest 
point of the cylinder and between the opposed pistons is a bleeder 
valve. This connection is used to expel all air from the system when 
it is being filled with brake fluid, an operation known as "bleeding." 

/. Brake shoes. — The brake shoes in each wheel are lin^d ^vith 
liigh grade molded brake lining, sujDported at the lower end by two 
eccentric anchor pins. Side play is limited by guide pins and retain- 
ing washers which are contracted by the bralce release spring and 
hear on the edge of the brake shoe. At the top, the shoes are 
expanded by the operating cylinder. 

g. Hydravlic iraJee -fluid. — The Lockheed No. 21 hydraulic brake 
fluid is a special mixture of neutralized castor oil, denatured alcohol, 
and suitable chemical reagents to prevent any action of the fluid on 
the rubber and metal parts. Do not uso any unauthorized substi(u(c. 

48. Hydraulic brake servicing. — a. Fhiid level. — Tlio level of 
the fluid in the supply tank should be inspected at least once a montli. 
The proper level of the liquid is % inch below the top of the tank. 
There should he practically no loss of fluid in the operation of the 
brakes and any noticeable loss indicates a leak in tlie sj'steni which 
should be located and stopped. If the tank becomes more than half 
empty, air will be drawn into the system when the brake is released. 
In such a case, filling the tank to the proper level is not enough, suice 
the system must be bled at each wheel cylinder to remove tlie aij*. 

h. Bleeding the line. — (1) Ge7ie7-al. — Bleeding is necessary only 
when some part of the hydraulic system has been disconnected or the 
fluid in the supply has become too low. To displace air which may 
have accumulated in the system, fluid is forced through the lines until 
it flows from the bleeder valve of each wheel cylinder in a solid stream. 
When bleeding, depression of the foot pedal forces the liquid from the 
master cylinder through the outlet combination valve into the lines 
to the wheel cylinders. When tlie brake pedal is released with no prcs- 
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sure in the system, tho master piston return spring will return the 
piston against its stop and hoid tiic return valve closed to create a 
vacuum within the mastei- cylinder. The cup will collapse and bypass 
brake fluid through the drilled piston, allowing /luid to bypass from 
tlie supply taulv and refill the master cylinder. Working the foot 
pedal tlms gives a pumping action which forces fluid through the 
system and out at the wheel cylinder bleeder valve, carrying with it 
any air that may be lU'esenU 

(2) Procedure. — Remove the filler plug (A) (fig. 33) and fill the 
supply tank with brake fluid. Remove the cap screw from the bleeder 
valve (11) of a wheel cylinder, and connect the bleeder drain tube 
provided for the purpose. Slide the bleeder valve wrench over the 
rubber tube, engage the hex of the bleeder valve and open the valve 
three-quarters of a turn. Place the free end of the tube below the 
bi-ake tluid level and drain into a clean, glass container comparable 
to a pint jar. Depress tlie brake pedal slowly by hand, allowing the 
spring to return the pedal to its released position. Approximately 
ten strokes of the pedal will be required to bleed each wheel cylinder 
until fhiid issues from the tube end in a solid stream without bubbles. 
When bleedijig, be suz-e to keep tho supply tank more than half full 
of fluid, otherwise air will be drawn into the system at this point and 
necessitate rebloeding. As eJich wheel cylinder is bled, the bleeder 
valve is shut off tightly with the wrencli, the bleeder tube is removed 
and tlie cap screw with the lock washer is replaced. After a cylinder 
has been bled, do not again depress tbe brake pedal until the valve 
of the next cylinder is opened, for the reason that air may be forced 
over from a line yet to be bled to a line ou which this opera,tion has 
been completed. When the bleeding operation is completed, refill the 
supply tank and re^^lace the valve plug. See that the filler plug is 
screwed down tight. Fluid drauied out in this operation should not 
be used again, 

c. Adjufiting traJces. — (1) Lining wear. — ^Raise the vehicle until 
wheels are free. Rotate the cam (T) by the nut (U) projecting 
thi'ough the dust cover until the brake shoe touches the drum. Back 
ofF this adjustment slightly until the -wheel rotates freely without 
drag. Adjust all eight bi'ake shoes in this manner. The cams are 
automatically locked in position by a friction spring and their shape 
is such that a wrench applied to tlie adjusting nut, with the handle 
pointing up and pulled toward the outside of the wliocl, will pusli 
tlio brnlce slioo into contact with tho brake drum, 

(2) Removing l)ral-e n/ioen. — ^The washers ai-e removed from the 
anchor pins (P) and guide pins (Q). After the brake shoe return 
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spring (0) is removed, the brake shoe may bo taken olf. In assem- 
bling, these operations are reversed. In case "brake siiocs are relinod, 
it is imperative that the same Icincl of lining be used for all dnuns 
or the braking will not be uniform, 

(3) After relining. — The bi'ake shoe anchor pins (P) are eccentric 
and capable of adjustment. However, tliis is a factory adjustment 
find nnw correctly made should not be distiirlj<;d unless ww linin^^s 
are jn.sl;illed. The proper clearance between the lining- and ihc di'iuii 
at the point nearest the anchor pins is .000 inch measured with a 
feeler gage 1 inch from the end of the brake shoe lining. With cor- 
rect clearance established at the anchor pins, the clciu-ance for the 
toe of the brake shoe can be checked. Measure with an .OOS-inch 
feeler gage 1 inch fi'om the end of the lining. 

d. DisassemhUng hraJces. — (1) To remove a front wheel cylinder, 
disconnect copper tubing from hose fitting at the frame, remove tlie 
nut and rotate cam (T) to bi ing shoes clear of wlieel cylinder con- 
necting links. Eemoval of the two cap screws (S), which hold the 
cylinder to the brake dust shield, allows the cylinder and hose to 
bo Avilhdrawn from the shield. 

(2) To remove a rear cylinder, follow above instructions except 
tliat the coppei' tubing must be disconnected at the cylinder inlet. 

(3) To remove wheel cylinder cups, the rubber boots on either 
end are removed and the pistons are withdrawn by inserting a liook 
in the hole of the piston skirt. The spiral spring placed botwoon 
the wheel cylinder cups serves to keep the cups in contact with (he 
pistons at all times. It is imperative that the spring bears evenly 
in the bottom of the cylinder cup and in no way disturbs the li]). 

(4) To remove the piston from the master cylinder, it is necessary 
to remove the complete combination unit from the bracket. After 
the boot and stop wire are removed, the piston, primary cup, return 
spring, and combination valve can be withdrawn. 

(5) It should not be necessary to disassemble any cylinder unless 
it is found to be leaking fluid past the cup. 

(6) Before reassembling a cylinder, the bore should be thoroughly 
cleaned and waslied with alcohol. Do not use kerosene, gasoline, etc. 
The bore should be free from any score marlcs, rust con-osion. or pits. 
It is always advisable to use iieAv cups when servicing a cylindei', 
and cup and piston should be dipped in brake fluid before inserting 
into the cylinder. 

e. }'Tec(ni.tionH. — (1) Do not use an unautlioj-ized siihsti/u/c for 
Lockheed brake fluid, as damage is very likely to result to .some part 
of the system. Free acid will attack iron cylinders, free alkali will 
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attack the aluminum pistons, and mineral oil ■will spoil the rubber 
piston cups, boots, and flexible connections. 

(2) Do not allow grease, paint, oil, or brake fluid to come in con- 
tact with tbe brake lining. 

(3) Do not clean rubber parts or inside of cylinders with anything 
but alcohol. 

(4) Do not fail to replace flexible pressure line connection every 
2 years. 

49. Vacuum power unit. — a. Description. — The vacuum power 
unit (fig. 35) described as a Bragg-Kliesrath type RPCS, is of the 
reactioTi type and so connected to the master cylinder and brake pedal 
that it supplies a percoiitago of thu power applied to the mastov 
cylinder, the remainder being supplied by manual effort on the brake 
pedal pad. In this unit, the intake manifold is utilized as a source of 
partial vacuum to present a vacuum on both sides of the cylinder pis- 
ton when the brakes are off and the engine is running, the vacuum 
line being connected from the rear of the power unit cylinder to the 
manifold (fig. 32). 

h. Operation. — (1) The valve operating the power unit is con- 
tained in the unit and is operated by a rod extending through the 
power unit piston rod to the valve opex-ating lever (figs. 34 and 35). 
If adjustments are correct, a movement of approximately 1 inch of 
tlie braice pedal pulls the valve toward the rear of the piston, ad- 
mitting air to the forward side of the piston. The air, or atmospheric 
pressure, moves the piston toward the rear, and through the power 
lever coimection, applies pressure to the master cylinder piston. 

(2) Air enters the cylinder from the remote air cleaner through a 
connection in the end plate dust cover, holes in the hollow piston rod, 
and finally the valve to the front side of the piston. It is essential 
that about %2-iiich travel specified for the valve rod be obtained so 
that the valve may open the ports admitting air to the piston; i/^-inch 
travel is required for full opening of the valve when the clearance on 
the power lever is all taken up at (A) . 

(3) The amount of air admitted to the rear of the cylinder depends 
upon the brake pedal movement. If the operator stops the forward 
movement of the brake pedal, the piston will move until the valve 
closes off the port which admits air to the rear of the piston, the valve 
reniaiiiing in the neutral position to cover the ports and hold the air 
in tlie cylinder on the rear side of the piston. To accomplish any 
further movement of the piston or brake application, the pedal must 
be depressed further. 



58 



TM 9-705 

SCOUT CABS AND MORTAR MOTOR CARRIAGE 40 



(4) When the operator releases the brake, the valve is positively 
movedvto the released position by the valve lever attached to the 
brake pedal; this action closes the air passaf!jc to the z-ciu' sido of 
the piston and opens a passa<;e across the pistoii to restore the vacuum 
balance on both sides of the piston. 

c. Adjustmentfi. — Tlie valve operating lover is attiicliccl to the brake 
pedal by two cap screws and a clamp with an oversize hole at the 
lower cap screw to permit adjustment. It is absolutely necessary 
that in the brake-released position the clearance of about %2 hich Ije- 
tween the shaft hole in the power lever and the brake pedal shaft must 
be on the forward side of the shaft as shown at (A) (fig. 34). Also, 
tlio power cylinder piston rod clevis pin imist be agiiinst the rciirward 
wall of the valve link bushing as shown at (B) (fig. 34) and A (iig, :)r>) . 
Any improper adjustments will affect tli^e application and operation 
of the brakes. It is important that adjustments be made as ijidicated 
and in the order given below. , 

(1) Loosen valve lever anchorage screws (C) (fig. 34) and remove 
master cylinder and power cylinder piston rod clevis pins (D) and 
(E). Be sure that the leverage system is clean and in correct aline- 
ment with no binding. Block brake pedal in the i-clcuse position 
and check that clearance between the power Icvar and pedul shaft 
is at the front side of the shaft. 

(2) Adjust master cylinder clevis to permit y-^o to 1/15 ijich lost 
motion in master cylinder piston rod and insert clevis i^in |D) and 
cotter. 

(3) Push power cylinder piston rod inAvard until piston bottoms; 
aline piston rod clevis with jpower laver eye by adjustijig cylinder 
position at the mounting end (F) . Never attempt to adjiisf pixton 
rod clevis as this affects valve podtioning which is correctly set at 
the time of factory assembly. 

(4) Check that piston rod clevis pin (E) is against i-ear side wall 
of valve link bushings as show]i at (B) then tighlcn vnlve lever 
adjustment screws (C) being cax-eful not to disturb valve pi)si(ion. 
Be sure valve lever is centi"al and square on valve rod bushing to 
avoid binding. 

(5) Wlien the brake pedal is moved by hand, the valve rod slrould 
move Vi inch outward before any movement of tlie power line occui-s. 

(6) Check to be sure cotter pins ai*e in place, lock nuts tightened, 
and cap screws tight. 

d. Lubrication. — Every 6,000 to 10,000 miles, remove tlie pi^^e plug 
in the front end of the power unit and lubricate the cylinder walls 
with 2 ounces of Bendix vacuum cylinder oil, after which the ijijpc 
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plug slioiild be replaced. At evei"y chassis lubrication, spray the 
valve and power lever linkage with light oil. 

e. Chaning. — ^The r'emote air cleaner should be examined and 
cloaned at least twice a j'ear. Remove the hair, wash same thor- 
oughly in kei-oseiift, d/'y and then saturate with a light machine oil. 
Ki'pluce the hair in the cleaner and reaKscinble. 

/. 1 iMpcclion. and nialii/eiuaivc — In case ol' necessity, the following 
instructions for inspection and adjustmeait are available for the 
operator: 

(1) Eeinove pipe plug at front of cylinder and connect in a vacuum 
•^a"c 

(2) Start the engine and note reading on the gage which should 
show a vacuum of 17 to 20 inches. Stop the engine and note if 
vacuum is retained for a reasonable length of time. If gage shows 
a rapidly falling-ofF (more than 10 inches in 10 seconds), it indicates 
a leak whicli may be in the cylinder, in the line, or in the check 
valve in the iidct manifold connection. Lealcage in the power cylin- 
der may often be corrected bj' a thorough lubrication of the unit. 

(3) Disconnect vacuum line between manifold and power unit and 
hold a finger over the end of the line. If the engine idling speed is 
slo^ver tiuin with the line connected to the power unit, it is an indi- 
cation of a leak in either the lines or the power unit itself. 

(-1) Never attempt to replace the valve without also installing new 
piston rod. Piston rods are furnislied with undersize bore and 
must be reamed to fit after assembly in piston. 

50. Springs. — a. Dciscr'iptwn. — Scmi-clliptic springs are used for 
the front and rear axles, being anchored at the front end and shackled 
at the rear. Tlie pins which pass through the spring eyes and the 
shackle or brackets are hardened and gromid and are fitted to reamed 
bushings of hard bronze. The rear springs, which employ the 
Hotchkiss drive principle, provide for easy riding when light but 
liave ample cai)acity when loaded. Springs, while differing in de- 
sign, are interchangeable between scout cars in pairs in case of 
emei'gency. 

(1) Spring dips. — The use of the Hotchkiss drive, wherein tlie 
di'ive is taken directly through the rear springs, provides a simplified 
construction which eliminates radius rods and all component parts. 
It is very essential that spriiig clips are tight as considerable spring 
breakage can be eliminated by preventing the springs from flexing 
i\t the center bolt hole. 

(2) Spring clip adjustm-ent. — Spring clips which fasten the springs 
to the axle should be examined regularly and kept tight. Loose spring 
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clips may allow the axle to shift and cause shearing of the center 
bolt and breaking of tlie leaves. Tlie spring clii^ nuts should be tried 
with a wrench each week during the first few weeks of opei'ation and 
thereafter each month. 

"7'7/'TO-?>rtc'Z;" '/rmi-cr/ilc: — Tii order (o pi-ovide ii tiglif. wrap 
nroiiiid the sprin/j; o_V(! siiflicieiil, (o jjrevciif, I)i'('iilf;i<fc tin's crilical 
l)()in(,, it is nocessai'y to wi'up botli tlio first and second leaves around 
the bushing at tlie eye. To take cai-e of the lengthening and shorten- 
ing of the first and second leaf and still provide a tiglit wrap, it is 
necessary to split the second leaf into three sections. At the et'DLer 
of tlie spriiig underneath tlie clip bolts is an H-shaped section slightly 
tliicker than the two outer ends of this leaf, and into the rc>coss 
formed by the H, the tang end of the outer section is allowed to 
slide. The joint formed between the center section and the two oiiicr 
sections of the second leaf gives the impression of a brolcen s])i'iiig 
leaf and niay lead to complaints resulting from a misiindoi'sliuirling of 
the basic principle concerned in connection with the front sprinp; as- 
sembly ("White part No. 344977) of scout car, MiiAl. 

h. Lvhj^ination.—Kt 1,000-mile intervals, lubricate all spring jind 
shackle bolts, tlirough the pressure fittings provided, witli an a]>proved 
grade of chassis lubricant. Spring leaves are lubricated or coated 
with graphite at assembly but the lubricating action is ncntralizcd 
in time by the pressure of dirt and water. Leaves may be rolno^'od 
for cleaning and oiling, or sprayed with graphite oil while flexing 
the springs to assist penel;ration of the oil. Muck and old i;re;isc 
should be scraped oil' the sides of the leaves and removed from the 
shackles. 

51. Shock absorbers. — a. Description. — Tlie Houdaille shock ab- 
sorber operates entirely upon the principle of hydraulic resistance in 
conjunction with the ASC type instrument, lever, link, and clip plate, 
left and right front assemblies and the BAG type instrument, lever, 
and link, left and right rear assemblies. 

h. Operation. — Movement of the shock absoi-ber lever, which is at- 
tached to a rotating shaft and wing, forces fluid from one chambei- to 
another. The working chamber is divided into two sections bv a 
stationary partition, in each side of which is located a check valve. 
The valves permit fluid to flow freely in one direction but close 
completely the instant the flow of fluid is reversed. When this 
action occurs, the fluid is forced out of the compj-ession chambers, 
through an adjustable valve, and into the nonconipression chambei's, 
where upon the return stroke of the shock absorber lover, it is again 
forced into the compression chambers through the check valves in the 
stationary partition. 
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0. Adfuntment. — The valve in the adjustable type of shock absorber 
autoiiuitically takes care of any variation in load and road condi- 
tions. Chan<]i;es in temperature aJfect the coil in which the valve is 
mounted, thejeby providing thermostatic control of the valve opening 
at any tnainial setting. The factory adjustment should be satisfactory 
foi- noriJial conditioTi.s and nvera<,'e drivinnfj however, j'oi' unusual con- 
ditions, provision lia.s been made for additional adjusUiients as follows : 

(1) Keinove the valve cap and gasket to expose the end of the 
shaft and the adjustable end of the valve. Tho wing shaft is 
marked with the letters ''0" and "S" (open and shut) . 

(2) Tho valve end has two cross slots; the one marked with an 
arrow is for adjustniejit; the other contains a wedge which is used to 
stake the valve to the shaft. Unless the factoiy adjustment has been 
changed, the arrow will be directly in line with a punch mark be- 
tween the letters "O" and "S." 

Caution: The full range of adjustment lies between the letters "0" 
and "S", and the valve should never be tui-ned beyond these points. 

To increase rosis(auce, turn the arrow counlcrcloclcwise toward 
"S", not niore tluin %2 inch at one time, using the mark on the 
shaft as a guide. Test and repeat operation until satisfactory con- 
trol is obtained. 

d. Fluid. — (1) An aux-iliary reservoir which is an integral part of 
the shock absorber contains a supply of fluid which automatically 
enters the working chamber through a replenishing ball check. To 
prevent air from entering the working chambers, the fluid level 
.should bo kept up to tlie bottom of the filler plug opening located at 
the top of this reservoir. Extreme cai-e should be exercised when 
removing the filler plug, that no dirt falls into the i-eservoir. Such 
particles will enter the woi-king chamber, pass to the top of tho 
instrument, and eventually plug the air vent provided for the escape 
of gases formed mider hydraulic pressure. 

(2) Every 2,000 miles, remove the filler plug and check the fluid 
level. Use Houdaille STo. 1400 shock absorber fluid or an authorized 
substitute having a glycerin base diluted with alcohol, a Saybolt- 
Universal viscosity at 100° E. of 800 seconds, at 130° F. of 310 
seconds, and a pour point of minus 30° F. Initial filling capacity of 
the front unit is 130 cubic centimeters and of the rear miit, 180 cubic 
centimeters. 

e. InterchangeahiKty. — ^Tlie Houdaille type A-4089 and A-4080 

ASC instrument, lever, link, and clip plate assemblies (right and 
loft front respectively), and the type A~4072 and A-4073 BAG 
instrument, lever, and link assemblies (right and left rear respec- 
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tively) are used for the scout car, M3, group. Improved type A- 
4301 iind A-4302 BEDVS assemblies (right and left front), and 
type A-5973 and A-59'74 BBG assemblies (rilijht and left rear) aro 
applicable for similar purposes on scout car M3A1. 

/. Lubrication. — The internal worJcing parts are automatically 
liibT'ioited by the /Inid, Every fiOO miles, lubricate "with i'lias.sis 
grease the two ball joints on the connecting link by means of the 
pressure fittings provided. 

52. Steering- mechanism. — a. Desaription. — ^The Ross Gear and 
Tool Company steering gear, tyj^es 660 and T-26, resjwetiveJy (/igs. 
36 and 37), is of the cam and lever type in Avliich sufficient rcductioa 
is provided with amf)le leverage in the steering Avheel to insure easy 
steering under all conditions. The angle of the steering column has 
been designed for the most comfortable operating position for the 
driver. The steering gear case is bracket mounted to the frame 
with the steering post held in a rubber bushing in the dash bracket. 
The cams, levers, and shafts are mounted in a malleable iron, oil 
tight case with full provision for the adjuslmcnt of both cam and 
cam follower. 

h. O'pevution. — ^As sliow:i in figure 37, the twin lover arrangement 
for scout car, M3A1, provides two integral follower pins to allord 
greater angular travel than in the case of the roller bearing mounted 
single pin (fig. 36) for the scout car, M3, group; this design permits 
the use of a shorter steering arm and more advantugeons use of llio 
effective leA^erage in the range of pin travel. As the gear mo\'es 
iiway from the normal driving range into the ijarldng riuige, one 
pin moves out of engagement leaving the other pin in the worlcing 
position at which the effective leverage increases rapidly. The cam 
turns with the steering wheel, while the pins of the steering gear 
lever shaft engage witli the thread of the cam. The groove is pur- 
posely cut shallower in the straight ahead driving position of each 
pin to permit a close adjustment for normal straiglit driving witlioiit 
binding elsewhere. Since the larger portion of driving is done when 
traveling straight ahead, more wear occui's in the steering goiir 
within about one quarter wheel turn either side of the center position. 

Caution: Do not attempt to cure wander, shimmy, or road shock 
by tightening the steering gear to dampen out such diflicnitifts. Ad- 
just the steering gear only to removo ]5lay in it. When making 
iidjiistjuents, follow the Jifstructions exactly and in the ortler given, 
each adjustment being indcxjendent of the others. Improijcr adjust- 
ments will damage more gears than ajiy other cause. 



63 



TM 9-705 
52 



ORDXAXCE DEPARTMEXT 



0. Adjustments. — Free the steering gear of all load by disconnecting 
tlie drag link from the steernig gear arm and loosening the instru- 
ment board bracket which holds the steering gear jacket tube in place. 
Always make adjustment (1) below first. 

(1) Cam end pJuy.—KwCi play of cam shows up as end play in the 
steei-ing wheel tube. Befoi-e adusting the thrust beai-ings, loosen 
tlio housing side cover adusting screw and lock nut to free the lever 
shaft. 

(a) In the case of the single lever type (fig. 36) , back off the lock 
screw and turn the adjusting plug until a slight drag is felt when 
turning the steering wheel, and then back off plug about one-sixth 
turn until the wheel turns freely without any up and down movement 
of the wheel tube. Tigiiten lock screw and nut. 

(b) In the case of the twin lever type (fig. 37) , adjust the adjusting 
screw to a barely perceptible drag so that the steering wheel can be 
turned freely, with tlie thumb and forefinger lightly gripping the 
i-iin. Remove the four upper cover screws and raise the upper cover 
as far as possible, which will be about % inch, to permit the removal 
of slums. (Combination of .003-, .010-, and .030-inch shims are used 
between paper gaskets.) Clip and remove shims as required and 
repliicc the clamp screws tightly. Test adjustment and if necessary 
remove or replace shims until the adjustment is correct. 

(2) Pin hachlash. — ^Backlash of lever shaft pins m. the cain groove 
shows up as end play of the lever shaft, backlash at the steering 
wheel, and at the ball on the steering arm. Adjustment must be 
made within the high range through the midposition of pin travel. 
Do not adjust in the end positions, as i^lay at the turn positions is 
not objectioiuible. Tighten the side cover adjusting screw until a 
vei'y slight drag is felt tlirough the midposition high range when 
turning the steering wlieel slowly from one extreme to the other. 
The gear nuist not bind anywhere. Only a slight drag should be 
felt . A closer adjustment will not correct any steering condition, but 
will damage and wear the parts and impair operation. When proper 
adjustment has been made, tighten the lock nut for the adjusting 
screw and give the gear a final test. Make sure that the steering 
gear ball arm is tight on the splined shaft and that its nut and lock- 
washer are tight also. 

(3) Column alinement. — ^Tighten the instrument board bracket. 
Turn the steering wheel to see if stiffness or binding occurs. If 
so, the gear has been adjusted too tightly or the steering column 
is out of alinement. The column must not be sprung in any direc- 
tion. If niisalineraent occurs, it may be necessary to shim the dasli 
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bracket. See that the frame bracket is tight to tlie frame unci rigidly 
holds tlie gear assembly so tliat it does not spriii^i; wlieii the wheel is 
turjied (witli the drag link connected and tlie wlieelw on the ground). 
Test tlie geai' to nudce sui'c! that tightening tlie brackets lias not 
caused, the gear to bind. 

(4) Connection to front viheels. — Turn the steei-ing wheel as far 
to the right as possible, then rotate the wlieel iu the opposite direc- 
tion as far as possible to note tlie total number of turns. Turn back 
the wheel just one half of this total movement to secure the mid- 
position. 

NoTis. — With reference to figure 30, service oxiicrleace shows (hat the 
steering angles iiidioiteil must be reiUieed several ilegrees for the most satis- 
factory operating conditions. 

Place the wheels in position fop straight ahead driving, and it 
should then be possible to connect the drag liiik to the ball on the 
end of the steering gear arm without moving the gear' to any appre- 
ciable extent. If this cannot be done, remove the arm from tlio 
steei-ing gear and place it on the splined shaft in the pro^Dei- position. 
Ordinarily the latter action will not be necessary if all other .settings 
are correct. 

(5) Steering wheel. — The steering wheel can be adjusted u]^ or 
down by first loosening the front bracket cap screw and the steer- 
ing column dash bracket. After tlie desired position has been ob- 
tained, the assembly should again be securely tightene'd. 

d. Lulmcation. — Through the pipe plug Jiole, fill- the housing 
slowly with steering gear lubricant, until it begins to run onl the 
vent hole. Use SAE 250 for sunnnei- and SAE 140 for winter. Do 
not use grease of any sort. Repeat every 2,000 miles. 

Sectiox XII 
ELECTRICAL EQUIPMENT; INSTRUMENTS 

Parnsriipli 

Electrical system 53 

Storage battery 34 

Starting motor 55 

Generator 

Voltage regulator (57 

Lighting, control, and accessory devices j. 5s 

Wiring r,j) 

Instruments and gages _ (jo 

53. Electrical system.— The 12-volt electrical system is of tlie 
single M'ire, ground return type and energized from a 6-cell, 25-plate, 
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lead acid type, 168 ampere-hour storage battery whose negative 
terminal is grounded to the frame. Included in the system are a 
direct electrical starter, generator, and voltage regulator, ignition 
equipment (sec. V), miscellaneous lighting, protective and control 
equipment, and necessary wiring. 

54. Storage battei-y. — The battery is the source of supply for 
the current required by the starting motor, ignition system, and other 
electrical equipment until the engine is opex'ating at sufficient speed 
for the generator to take over the load. The number of cells de- 
termine the nominal battery voltage and the size and number of i^late 
per cell determine the capacity. Kadio connection tex-minals are lo- 
cated on the positive or 12-volt terminal, and also on the 8-volt and 
2-volt terminals. The location of the battery in the various vehicles 
is indicated in section II. 

a. Specific gravity. — (1) Since specific gravity of acid in the elec- 
trolyte (battery solution) varies with and is pi'oportional to the de- 
gree of charge, it is possible to determine the state of battery charge 
by an approved hydrometer designed for the purpose. The adjust- 
ment and operation of the battery system should be such that the specific 
gravity of all cells will be maintained normally above 1.250. It is 
important to note that the guaranteed performance of electrical ac- 
cessories connected in the battery system is usually based on the 
requiriMuent of a battery constantly and satisfactorily charged. 

(2) Both temperature and electrolyte level affect the specific gi'av- 
ity reading, and it is desirable to record the temperature and elec- 
trolyte level in the cells in which gravity readings are taken at regii- 
lar intervals, depending on operating conditions, at least once a 
week. The specific gravity with cells fully charged, electrolyte 
surface level maintained at least i/^ inch above the top of the sepa- 
rators, and electrolyte temperature 80° F., should be between 1.270 
and 1.290. A gravity reading of 1.220 indicates a half charged con- 
dition and a reading of 1.150 or lower indicates complete discharge. 
A d. c. voltmeter will not indicate whether or not a battery is fully 
charged; the effective voltage, however, on closed circuit at a period 
of high current discharge can be a measure of a battery's condition 
and capacity by indicating the drop in voltage from the nominal, 
open circuit value of 12 volts. 

(3) Tests made immediately after water has been added will not 
register correctly since the solution must be given time to mix thor- 
oughly. A test should be made before water is added or after the 
battery has been on charge or in use for a few houx-s. No gravity 
adjustment (addition of acid) should be required during the life 
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of a battery unless electrolyte is spilled, since only tlie water ev;\\i- 
orates. Acid added in an effort to inci-ease gravity will not clinrgo 
the battery and wiU make liydi-omcter readinfjs meaningless. Any 
clcctrolylc re|)liiu('iiieiit .slioiild be onVotod by aiil.liori/ed iiiaiiitc.iianuo 
jjorsonnol only. 

h. Temperature efects. — (1) Clicck tlie battery for beating in 

warm weather. If tlie top connectors feel more than blood warm 
to the touch (approximately 100° F.), check the temperature witli a 
dairy thermometer; if the temperature reaches 120° F., tJie battery 
may be ruined. • If the battery feels more than blood warm, clicck 
for short circuits and excessive charging. If the battery continues 
to heat on long runs and authorized personnel are not available to 
test the system or adjust the voltage regulator to decrease the charg- 
ing rate, disconnect the field circuit lead between tlie generatoi- and 
regulator field terminals as an emergency expedient to cut out the 
generator. 

(2) In tropical regions, great care must be talcen to checlc the 
temperatures of batteries on charge as the danger of overheating 
is much greater than in cooler climates. An electrolyte of lower 
maximum specific gravity should be used so that the battery wlien 
fully charged will have a gravity of 1.225 if the temperature never 
drops to freezing. 

(3) Except in cases where a specified tempoi'iiture is stated in 
the rating itself, all capacity tests are conducted at 80° P. In addi- 
tion to ordinary disadvantages of operating equipment at low tem- 
peratures, the ability of a battei7 to develop its capacity is materially 
reduced if it is not fully charged. Unless a full charge is main- 
tained, the solution may freeze and in effect create sufficient damage 
to plates and containers to destroy the battery for all practicable 
purposes. A completely discharged battery may freeze at approxi- 
mately 20° F. 

(4) Batteries tend to "self-discharge" while standing idle, duo to 
internal chemical action and, in case of dampnass, electrical lealcage 
between posts. Batteries kept in hot surroundings will discharge 
much faster than those stored in a cool place. A manufacturer's 
chart indicates, for example, that complete discharge may take 
place at 80° F. in about 4 months, whereas at 100° F. in about 50 
days. The effect of allowing batteries to stand in a discharged or 
partially charged state is to cause the positive plates to buckle in 
service and shorten the battery life or preclude possibility of a 
thorough, recharge. 
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c. ifainlenance. — (1) The biitterj" and battery compartment must 

bo kept clean and dry and the vent pings tightened although the 
breather holes in the latter must be kept open. If electrolyte is 
spilled or any parts are damp with acid, a solution of ordinary 
baking soda (1 pound of soda to 1 galloii of water) or weak ammoiiia 
should be applied and the surfaces should then be rinsccl with fresh 
water and dried. No cleaning solution should be allowed to enter a 
coll. If the soda treatment is given several times a year and the 
battery is kept clean between times by means of weekly washings 
with water or blowing off with air, the life and sei'vice of the bat- 
tery will be increased considerably. Whenever the tray or compart- 
ment is repainted, a soda treatment should first be given. Such 
a solution or ammonia will neutralize the effect of acid on clothing, 
cement, etc. Cleaning cloths contaminated with acid should be dis- 
carded and special care must be exercised to keep them away from 
Jiiateriel. 

(2) Terminals should be scraped clean and coated with vaseline to 
protect the metallic surface from acid and corrosion. Cup grease 
should not be used since it gives less satisfactory results and may 
have a cori-osive action on lead or brass. 

(3) The level of the electrolyte must be maintained above the 
jDlates by adding pure (distilled) water whenever necessary to replace 
evaporation. In cold weather, water should be added just before 
or at the beginning of a charge so that gassing will insure thorough 
mi.xing and danger of freezing will be avoided, 

(4) The battery compartment should be ventilated freely during 
charging, and an exposed flame should never be brought near the 
battery. Cliarging rates should be such as to prevent excessive 
gassing and keep the cell temperature below 110° F. 

(5) If equipment is to be inoperative for some time (winter stor- 
age, etc.), batteries should be pooled together in a shop where they 
will be accessible for routine inspection and a freshening charge once 
a month to maintain the specific gravity at or above 1.250 at all times. 
The practice of removing electrolyte to store batteries is not 
recommended. 

d. Cables. — Battery cables are frequently the source of trouble as a 
result of being undersized, of inferior quality, corroded, broken, or 
worn and frayed. Corrosion resulting from acid fumes or spray is 
unsightly, tends to "freeze" terminal nuts, and gradually consumes 
the terminal and cable ends to decrease capacity and eventually cause 
bi'eakage. When corrosion is present, remove by brushing with a 
coarse wire brush and then wash with a strong solution of hot soapy 
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water before applying vaseline. Insi^ction of battery cables should 
always include the tightening of terminal nuts and bolts to insure 
proper contact with the posts. 

e. Charfjlnr/. — (1) When various cells of the sivnie buttery begin to 
show wide differences in gravity readings, or test below 1.200 on I wo 
successive testing dates, tlic battery should be removed for an equiiliz- 
ing charge in the shop or service station. Such action is recom- 
mended for a battery less than half-charged in a vehicle, likewise to 
expedite return of battery to a satisfactory operating state and n(jt 
impose an unnecessary handicap on the electrical equipment operat- 
ing in the same system. 

(2) All batteries should have the terminals plainly marked. Posi- 
tive terminals are marked (POS), (P), or ( + ), and the negative 
terminals are marked (XEG), (N), or ( — ). The positive terminal 
must always be connected to the positive or vehicle wire circuit and 
the negative terminal to tlie other cable or ground. If for any reason 
the polai'ity of the charging leads or battery is not known, it may bo 
determined by a d. c. voltmeter or by inserting the bare ends of 
■respective live wires in a glass of water to which a teaspoonful of 
eomjnon table salt or a few dr»ps of bnttery acid have been added, and 
while bubbles will appear around both wires, there will be more 
bubbles at the negative lead.. 

(3) To charge a battery, a direct current is passed through it in 
the direction opposite to that in which current flows during discharge. 
It is the voltage of the direct current supply liiie which nuist bo 
controlled to charge a battery properly and this open circuit voltage 
before aj^plication to the battery should not exceed 2.5 volts per 
cell, assuming that the battery is in noi'mal condition and recom- 
mended chai-ging current, based on state of charge, is not to be ex- 
ceeded. Where alternating or direct current power supply is 
available in a maintenance shop, battery cliai-ging may be accom- 
plished with three rectifiers, or resistors and/or lamp banks respec- 
tively. In such cases, the charging current remains practically con- 
stant, once adjusted, but attendants must check the system carefully 
until a practical schedule of time and rate is developed to j^revent 
over (16 amperes) or under (1 ampere) charging. Provision is 
made on the vehicle for normal charging in service from a voltage 
regulated, battery charging, direct current generator, designed for, 
attached to, and driven from the engine as explained in subsequent 
paragraphs. 

(4) The most desirable way to charge the vitally important bat- 
tery is to begin with a comparatively high current and gradually 
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decrease the rate as cluir<T;ing progresses so that by the time the 
battery is completely charged the current has decreased to a low 
value. Voltage regulated equipment is designed to so control the 
generator field current that the generator armature voltage impressed 
on the circuit is nearly constant at operating speeds. The battery 
oirt'ctivo voltage, or potential on closed circuit to the load as con- 
trasted to nominal rated open circuit voltage, varies with' the state 
of charge. As the battery becomes charged, therefore, the effective 
voltage rises to gradually decrease the differential between it and the 
generator and the result is a decrease in the charging current sup- 
plied. These circumstances explain why ammeter readings may 
vary; if the ammeter pointer does not gradually indicate a decreas- 
ing charge, with all auxiliary electrical load disconnected and gen- 
erator in operation for some time, a check-np will be in order by 
maintenance personnel. The voltage regulator coil may be adjusted 
for an incorrect open circuit voltage, leads may be shorting or ground- 
ing, or what is most probable, the battery may have developed a 
defective cell. The battery should be disconnected while leads are 
checked, adjustments made, etc. 

(5) It is not economical to place a new battery, shipped dry, in 
service immediately after filling with electrolyte until an equalizing 
charge has been completed to obtain the correct specific gravity and 
voltage. 

55. Starting motor. — a. Descriftion. — The series starting motor 
(fig. 38) is the Auto-Lite model MAU 4006. It is a three-bearing, 
four-brush unit, having a clockwise rotation when viewed from the 
drive end and is secured to the flywheel housing on the right side of 
the engine by means of a standard, three-stud, No. 1 SAE flange 
mounting. Power is transmitted to the engine through a right-hand 
outboard liendix drive. A cover band around the frame may bo re- 
moved to permit inspection of the commutator and brush connections. 
The armature is carried on three plain bearings of a special absorb- 
ent type capable of absorbing oil up to about 20 percent of their 
volume. 

h. Luhricatimi. — By reason of the special type of bearings used, no 
provision is made for the external oiling of either the intermediate or 
outer pinion housing bearings. An oil hole for the commutator end 
bearing is provided in the end of the bearing cap and is made acces- 
sible by swinging aside its cover. Two drops of medium oil should be 
added each 2,000 miles. 

c. Maintenance. — Tension of the brush springs should be main- 
tained at 42 to 53 ounces, and checked by attaching a small spring 
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scale to the end of the spring bearing on each brush. Brushes must 
seat properly and not bind ; they, along with the commutator, must 
be kept free from pits, dirt, and oil. If necessary to polish tlic com- 
mutator, use No. 00 sandpaper. Connections iit the starting inoLof 
must be kept tight and clean. The liendix drive should be cleaned 
and lubricated with a penetrating oil every 6,000 to 8,000 miles, as 
any accuiiuihitioii of dirt at tliis poijit might restrict the free move- 
ment of the gear; for this operation, however, the starting motor must 
be dismounted. Check for loosened flange mounting bolts and oil 
seepage into the drive from the flywheel ring gear, indicating difli- 
culties with the oil seals for the flywheel housing. 

56. Generator. — ^Two types of d. c, voltage regulated, shunt 
wound, four-pole, four-brush, 12-volt, heavy duty generators arc used 
on these vehicles, and they are belt driven clockwise from the engine 
crankshaft in connection with the radiator fan pulley. 

a. Description. — In basic principles of construction, all generator's 
are similar. The chief differences in the heavy duty types, as com- 
pared to standard units in modem passenger cai-s, are size, rugged- 
ness of construction, and output capacity. The armatures arc sup- 
ported at each end by ball bearings supported and sealed in rigid 
end frames, and lubricated through oil wells. Forced ventilation is 
provided by a centrifugal fan mounted on the aiTnaturc shaft. 
Generator output is controlled entirely by its associated cuirent and 
voltage regulator unit, all adjustments being made on. the regulator. 
The Delco-Eemy unit (iig. 39) is designated as model 950 and rated 
at 50 amperes for use with the scout car, M;?, group. The Auto- 
Lite unit (fig. 40) is designated as model GDJ-4802A and rated 
at 55 amperes for use with scout car, M3A1. 

h. Brushes. — (1) All brushes should have a 75 percent seat or 
better to obtain correct generator output. The Deko-Ucmy unit luis 
box typo brusli holders with the brushes under a spring tension of 
22 to 28 ounces. The Auto-Lite unit employs reaction type bru.sh 
holders with brushes under a spring tension of 64 to G8 ounces. 
Brush tension can be checked by hooking a scale at the end of tlio 
brush arm and taking the reading as the arm leaves the brush. 
Excessive tension will cause rapid brush and commutator weax', 
whereas low tension will cause arcing and reduce output. 

(2) Wlien installing new brushes, it may be necessary to seat the 
brushes by sanding to secure the correct fit. Wrap a strip of No. 00 
or 000 sandj)aper, cut to the commutator width, tightly around tlie 
commutator with the rough side facing the brush ; turn the armature 
slowly in tlie direction of its driven rotation until the brush surface 
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is smoothed off to the proper profile. After surfacing, blow out 
dust, cleiin commutator se<jmeuts of graphite deposits, and rotate 
uwhiU'. Nvilhoiit load to obtain finished fit. 

c. CoimmitatoT. — The coniiuutat.or, accessilile under the cover band, 
should be kept ciean and free of grease anil ilirt. Clean surface witli 

00 sandpaper but do not atten\pt to rcniovo tho ninninj; polish 
a conuiiutator secures in service. Never vse e>iie)-y or carhorundxuin, 
cloth on ccimmitator or VntuheH as particles of these abrasives erribed 
themselves in tlie hars and brushes and- continue a lapping action 
that greatly reduces brmh- and commutator life. . Roughened, pitted, 
or burned commutators will necessitate an overhaul. 

d. Maintenance. — The generator should be removed every 6,000 
miles for a thorough inspection, dismantling, and cleaning. Driv- 
ing belts, ])ulley, and mounting details should be checked frequently. 
Tlie belts should not be loose enough to allow slippage, nor so tight 
as to cause excessive side thrust on the driven end bearing. Belts 
and ])ulley must bo kept free of oil and grease. Brush and external 
connections must be tight and clean. 

e. Luhricatmi. — Tlie armature bearings are packed at assembly. 
Adtl three dro]js of mediuiiL engine oil every 1,000 miles to the oilers 
provided. Do not oil or grease the commutator. Do not lubricate 
unit while it is in operation. 

57. Voltage regulator. — ^The generator output to and connection 
Avith the electrical system is controlled autonratically by a factory 
tested and sealed control device called the voltage regulator, which 
is mounted to the left on the engine side of the dash. Tlie Delco- 
Kemy type 5530 (fig. 41 ©) is designed for use with the Delco-Kemy 
generator in the scout car, !M3, group; the Auto-Lite type VB,H- 
410-2A (iig. 41 @) is for use with the Auto-Lite generator in scout 
car, ]M3A1. 

a. Description. — ^The regulator consists of three separate and dis- 
tinct elements, described as the cut-out or reverse current relay, the 
vibrating voltage regulator relay, and the current regulator relay, 
all of which are mounted on the same base under a common cover 

and shielded. 

(1) Cut-out relay. — The function of this relay or automatic mag- 
netic switch is to close the circuit between the generator armature 
and the battery when the generator is operating at a speed sufficient 
to develop voltage (apiDroximately 13.5 volts) in excess of the system 
to which it is connected and to open the circuit when the generator 
is at standstill or low speed and thus prevent discharge of the battery 
tlirough the generator. 
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(2) Voltage regulator relay. — The funttion of tlie vibrating type 
regulator unit is to control the generator field strength by the inser- 
tion and removal of resistance in the- field circuit and to prevait the 
generated voltage from exceeding a i)ro.deierinincd vahie (jiiiproxi- 
Jimtoly •L.'i.O voH-s on (jpeii circuit). A coimtuiit potuiiLiul ih nmiii- 
taiiied and at the same time limiled (o pi-o(ect the sysfem eqiiipincnt 
from excessive voltage .sui-ges. As the baltei-y becomes charged, iu 
resistance increases and the current input therefore decreases so the 
charging rate drops in direct proportion to the improvement in the 
battery's state of charge. The regulator ciuinot increase the 
generator output beyond the designed maximum. 

(3) Current regulator relay. — This unit is similar in construction 
to the voltage regulator relay but its action depends on the line cur- 
rent rather than the generated voltage. It functions to protect tlic 
generator from an excessive current output by opening the circuit at 
a predetermined amperage value (50 to 55 amperes). 

&. Contact foint maintenam.ce.-^Th.& contact ]3oints of the relays, 
like the distributor points, v^ill not operate indefinitely without some 
attention. In normal operation, the gaps and point openinga will 
not change and will not need to be reset if care is taken in clearing 
the poiats so that settings are not disturbed. Cleaning the points, 
tightening connections and, in an emergency, changing the spiral 
spring tension on the relay armatures will correct most troubles 
ordinarily encountered. Clean contact points with a thin, fine-cut 
contact file, free from grease or metallic particles. Do 'Dot n.sc. the 
■file excesswely on tlie small contacts as tJbe niaterial is only a few 
thousandths of am, inch, thick. Never me sand'papcr or cm-cry cloili to 
clean contact points. Disconnect voltage regulator while servicing to 
•prevent destt^ctime wrcs. Do not connect radio hypa.ss co'ndcn.scrK to 
the fieU terminal of the regulator or ffeneratm' as stick connection inll 
hoAie a detrirrvental effect on contacts. 

c. Failure in operation. — ^In the event of an emergency involving 
the voltage regulator, it would be practical for the vehicle operator 
to disconnect the field tei'minal lead at the generator to prevent the 
latter from developing any voltage while operating with the regu- 
lator out of action, or until the pai-ticular trouble can be idontiliod 
and corrected. In case contacts of the regulator relays tend to seal, 
the generator has no protection electrically othei' than to have its 
field circuit opened, since it cannot be removed readily if the engino 
is to continue running and retain the belt drive for the fan. 

58. Lig'h.ting, control, and accessory devices. — a. Lighting 
equipment. — ^Various lighting equipment, most of which is common 
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to all vehicles, is listed in (1) to (5) below. The cancllepower, 
voltage range, and descnption of the lamp bulbs are also noted for 
identification and replacement purposes. Great care should be exer- 
cised in dismantling and replacing lens and bulbs by reason of their 
fragility and the danger to personnel of broken glass. Prying or 
grasping with tools, imless protected by some soft buffer materia], 
should be avoided. Lighting cii'cuits slioukl not bo energized whik\ 
such equipment is being replaced, to protect against short circuits 
and unnecessary blowing of fuzes. In cases where lamps must be 
operated without lens, cover the fixture body with a cloth and 
secure tightly to protect interior reflectoi-s and sockets against the 
atniosphei'e. 

(1) Bead- lamps. — Two Guide Lamp Corporation single bulb as- 
semblies for each vehicle, incorporating models for the different 
groups, are employed as follows: 

MS MSAl 
Model 828-M. Model 364-E. 

8Vi-iiicli guide lens, Tlltray convex 6% -incli Cycleray lens (#918831), 

(#9197W). !?2/2l candlepower, 12- to 10-voU. dou- 

21/21 Ciiiidlepower, 12- to 16-volt, dou- blo-contact, candelabra-bayonet bulb 
ble-coutact, oiindelabra-btiyonet bulb (Mazda #1122). 

(Mnzda #1120). 

(2) Tail lamps. — Two Corcoran-Brown single bulb, tail and stop 
lamp assemblies, model CB-G4:7135, with 4-inch reflex glass lens, 
model CB-2194. Bulb employed is a 21/6 candlepower, 12- to 16- 
volt, double-contact, candelabra-bayonet type (Mazda #1176). 

(3) Dnving lamps {spotlights). — ^Two Appleton assemblies, model 
112, with 5%-inch concentrated beam lens. Bulb employed is a 32 
candlepower, 12- to 16-volt, single contact, candelabra-bayonet type 
(Mazda #1143). The hunp head turns through 360°. A fingertip 
control on-and-off switch is located ia the operating handle. 

NoTBi — ^The Appleton model 110, used on the scout car, M3, group is no 
longer njanufactured ; its parts are not interebangeable with the model 112 
(stock No. 3017M). 

(4) Trouble lamp. — The Wliite Company, model B-16 trouble 
lamp assembly includes the 20-foot extension coimI, lamp receptacle, 
and plug for insertion in the dash outlet, A 21-candlepowev, 12- to 
IC-volt, double-contact, candelabra-bayonet type bulb is used (Mazda 
#1142). 

(5) Instrument -panel Imips. — ^Indirect light is provided for all 

instruments except the ammeter, and for the voltmeter. A Stewait- 
Wamer model G-90865, and a Culver-Stearns' model G-723 are 
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provided respectively. Eacli unit includes a 3-candlepower, 12- to 
16- volt, single-contact, candelabra-bayonet type bulb (Mazda #67). 

h. Switclies. — Switches for similar purposes are the same on all 
vehicles and interchangeable. The general location and appearance 
of these devices are shown in figures 43, 44, and 45. 

(1) /Stoj'iier.— Foot-operated, Auto-Lite model SW-4001. 

(2) Ignition. — Key type, Douglas model 2980, with three keys. 

(3) Lighting. — Pull type, off-dim-on, Douglas model 5400. with 
20-ampere fuze; a dimmer coil is employed with middle position. 

(4) Head lamp iea?n. — Foot opez'aled, Douglas model 5530. 

(5) Stop light. — ^Pressure type, F. A. Smith model 320. 

(6) /Stop light cut-out. — Toggle type, Arrow-Hart and Hegeman 
model 8961 ; a similar switch is used for the voltmeter. 

(7) Fu^l gage. — Toggle type, double throw switch, Cutler- 
Hammer model 8100. 

(8) Tlcater. — Eheostat type, 12-volt, Tropic-Aire model A-33. 

(9) Miscellaneous. — ^The instrument cluster panel light is con- 
trolled from the lighting sAvitch. The switch for the voltmeter liglit 
fixture is incorporated tlicrcwith. Tlu>. honi button (Ross Gi>ar and 
Tool model 465312) is included in the steering wheel assembly. The 
switch for a spot light is incorporated in the control handle. 

0. Protective devices. — ^The customary automotive type, glass tube 
inclosed fuzes are mounted in brass fcmules on a fuze and junction 
block which is secured behind the instrument panel within the in- 
strument shielding box. Access to the fuzes is obtained by loosening 
the wing nuts below the box and removing the cover plate. A set of 
spare fuzes should always be available. For the capacity and electri- 
cal location, refer to tlie Aviring diagram m figure 42. 

d. Other Accessories. — (1) Earn. — A single horn, Auto-Lite part 
EO-3918, is employed Avith the scout ca.r, M3, group Avhile a dual horn, 
Delco-Eemy type K-335-206-1 and 2, is employed Avith scout car, 
M3A1. 

(2) Heater. — ^A hot water heater, Tro]3ic-Aire UniA'ersal model 
20300X (12-volt), is employed for all veliicles. Water circulation 
may bo shut off fmn the engine by a ])lug wlimi llie iiilol, 1k)so counci'ls 
to the engine, but there is no valve or shut-oH' cock at tlie outlet. (See 
figs. 11 and 13.) Repair or replacement of the heater or its hose 
usually will require drainage of cooling system. 

(3) Jumct'wn box. — A radio termiiuil box, Avith seA'cral tcnninals 
for extending the battery connections to a convenient point for tho 
radio hook-up, is mounted on the bulkliead, facing tlie creAv com- 
partment. 
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(4) Windshield wipern. — Two Trico model 618A automatic wind- 
sliield wipei-s are employed for eacli vehicle. Tliey arc mounted at 
the base of the windshield with the opera tin<T mechanism inside and 
tube-connected to the intake manifold. Witli the armor shield low- 
ered, it is necessary on scout car, M3A1, to fit the i^rojccting spring 
retainei-s into slots provided in tlio armor plate. 

59. Wiring. — The wiring diagram or schematic for the system 
is shown in figure 42. It is imxjerative that all electrical connections 
are complete, tight, and clean, and that wires and cable are secured 
pro^jerly to prevent fouling with or chafing from associated mecha- 
nisms, with resulting grounds and trouble. Avoid the practice of 
testing imidentified leads by the indiscriminate grounding of same 
to discover if circuit is "alive", since dangerous and destructive arcs 
may be drawn as Jong as the battery itself is grounded in the system. 

60. Instruments and gages. — a. I'Jlectrical. — (1) Ammeter. — 
This luiit of the Stewart- Warner instrument cluster (fig. 43) is that 
compiuiy's part G-OGd-JT, and is used in conjunction with a shunt, 
part G-96672. The ammeter is gi-aduated to read 100-0-100 am- 
peres and indiciites total current discharge ( — ) under any load, with 
the genonitcir inoperative, and the net charge ( + ) to the battery 
when the genei'ator is functioning,' regardless of auxiliary loads. 
The ammeter, as normally connected, does not indicate total gener- 
ator output, although it can be utilized for test purposes to do so 
by shifting the generator lead to the battery terminal of the am- 
meter shunt. 

(2) Volt'/neter. — This separately mounted unit is an Arrow, Hart, 
and Hagenian model 89G1, graduated for 0 to 20 volts, direct current. 
Ir may be connected to or disconnected from the system at will by 
means of a suitable switch. The voltmeter is not a substitute for 
a hydrometer in determining the state of a battery's charge. Rela- 
tive effectiveness, however, may be checked by the proper use of the 
voltmeter. With the generator inoperative and the same load 
applied each time, the variance in the system voltage at different 
intervals Avill provide a clue as to the performance that can be ex- 
pected of the battery. The relative drop in effective voltage, with 
starter engaged, is another means of determining a battery's con- 
dition to produce. If lights dim exceedingly or go out when engine 
is ci-ankecl, there is no need to check with a voltmeter as the battery 
definitely is down. Once the generator is operating, checks of system 
voltage reflect the results of the average potential impressed by the 
(renei-ator rather than the battery, and that voltage will change 
very little depending on the pre-set open cii'cuit voltage. The open 
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circuit generator voltage may be cliecked readily by disconnecting 
the generator lead in tlie instrument box, running a jumper between 
it and tlie ungrounded voltmeter terminal, witli tlie voltmefcM' swilch 
open, and operating tlie engine at moderate speed. 

(3) F'ml ga.ffe. — This electrical unit of the Stewart- Warner \n- 
strunient cluster consists of tlie indicating instrument, pait G-05'j22, 
an<l the actuating unit in the tanlc, part G-9o4o7 which arc wired 
together. Tlie gage is graduated to indicate "Empty-%-y2— %- 
Full" readings, has the inherent characteristic of being unafl'octcd 
by variations in voltage, and is energized only when the ignition 
switch is turned on ; at other times the pointer will register einpty. 
The transfer switch permits readings for either tank fi-oju one gage. 
Tlie tanlc fitting consists of a rheostat or variable resistance -which 
is altered by a float mechanism to affect the current through the 
gage coil. Since tliis fitting is gi-ounded. by the screws- attaching 
it to tlie fuel tunic, care imi~it he exercined hi removhg 1o have ig- 
nition, switch o-ff to prevent danger of sparkn. 

J). MechaniGol. — (1) Oil pressure. — Tliis unit of the Stewart- 
Warner instrument cluster is that com])any's part G-95614, a direct 
reftding, segmental model graduated for O-4O-S0 potmds and tube- 
connected to the engine. 

(2) Heat indicator. — The remaining unit of the Stewart-Warner 
instrument cluster is that company's part G-95C)20, a vapor bulb 
model of the remote capillary type, gi-aduated for 100°-18|)°-220° 
F., and tube-connected to the engine. 

(3) Speedometer'. — The Stewart- Warner, full dial magnetic ty|)o, 
model SW-585AM, speedometer includes the speed unit which is 
graduated to indicate 0-80 miles, and the odometer element which 
indicates total mileage (up to 99999 miles) and trip mileage (0-100 
miles). The speedometer flexible drive shaft is connected into the 
transfer case and lubricated Avith a mixture of flake graphite and oil. 
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61. Requirements for efficient operation. — a. F actor h affecting 
operatioTL — ^Factoi-s Avliich materially affect the service rendered 
by automotive vehicles should be impressed on all poi-soniiu] who 
ai'e concerned with the supervision, ojperation, maintenance, and 
insjiection of motor transport equipment. These factors include — 

(1) Undei'standing of the capabilities and limitations of the ve- 
hicles in operation. 

(2) Serviceable condition of vehicles. 

(3) Organized maintenance witli adequate repair facilities and 
tlie i^eifonnance of routine maintenance and inspection functions. 

(4) Careful reconnaissance of routes to be traveled. 

h. Sel-ectioii of drivers. — An individual selected for training as 
an assigned driver should be physically fit, dependable, alert, sober, 
steady, and ambitious and should have good judgment and mechan- 
ical sense, 

c. Amgnment of drivers. — A driver and an assistant driver should 
be assigned to each vehicle. Except for instruction and inspection 
purposes, prolonged marches, or casualties, the vehicle should not 
be operated by vaiious individuals. All crew members, liowever, 
should be capable of performing the duties of a driver at the di- 
rection of tlie car commander. 

d. Training of drivers. — The manner in which individual drivers 
perform tlieir duties determines the mobility and dependability 
of the entire command as well as that of the single vehicle. Training 
schedules should include a maximum of practical instruction and a 
mininnim of classroom work. Complete, details for the various 
arms are not within the scope of this manual but basic technical 
items concerning the vehicle and its operating problems are covered. 

e. EVimiiiation of vehicle aiv-se. — Vehicle abuse is the chief cause 
of mechanical failures, excessive operating and maintenance costs, 
and general unsatisfactoi-y performance of the vehicle and its com- 
ponent parts. The following forms of vehicle abuse are prohibited: 

(1) Improper use of controls, particularly gear shifts, clutch, 
brakes, and choke. 

(2) Racing engine, especially when cold, and before stopping. 
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(3) Overspeeding, particularly over "rough roads and across 
country. 

(4) Improper lubrication. 
(6) Deferred maintenance. 

(6) Lack of systematic inspection and follow-up. 

(7) Overloading. 

/. S'pr.ril JhiviLf. — Tlio ciuitioii ])liiL(j iuouhIikI on tlio voliicio in- 
dicates the maximum safe speed for which the vehicle is designed 
and it should not be exceeded. 

62. Preliminary insti-uctions. — The driver's rcspousibility, 
which should be shared by the crow, includes the opcnition, miiinlo- 
nance, and inspection of his vehicle in accordance witli instruction; 
care and condition of vehicle tools and equipment; accomplishment 
of vehicle reports and records. Disregard of the same may entail 
the loss of a vehicle and casualties. > 

a. Fire precautions and fire -figKtvng. — (1) Pools of fuel and oil 
must not be permitted to collect under vehicles. Leaky lines Inust 
be repaired or promptly replaced. 

(2) The friction of gasoline flowing through fuel pump hose 
creates static electricity. To prevent a gap discharge between tlie 
nozzle and fuel tank, the former must be in contact with tlTC tanlc at 
all times during the filling to ground the charge. Ignition will be olT 
for such operations. 

(3) To put out a gasoline fire, use chemical (pyrene or carbon 
dioxide ty]3e) fire extinguishers, sand, or dry dust. AVater must not 
be used because the lighter gasoline will float, spread, and continue 
to burn. All motor vehicles should be equipped for fire fighting 
with suitable fire extinguishei-s, properly charged, and a sliovcl. 

Z>. Accident p'eveniion. — The formulation and observance of def- 
inite rules Avill eliminate the majoi'ity of accidents incident to the 
operation and maintenance of vehicles. 

(1) Place the transmission gear shift lever in neutral and set the 
hand brake before hand cranking an engine or starting with the motor. 

(2) Malce sui-e the way is clear before a vehicle is moved. If the 
driver cannot see the road, he should be directed by a dismounted 
individual, particularly if a vehicle is backed or moved thi-ough 
bivouac areas and across country at night without lights. 

(3) Stop the engine before anyone gets under a vehicle. If it is 
necessary for a mechanic to work under the vehicle while the engine 
i.s running, precaution must be taken that the vehicle cannot move 
accidentally. 

(4) Block up a vehicle safely before the wheels are removed. Do 
not place reliance on jacks for prolonged support. 
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(5) Remove battery when veliiclo is tiiken to the sliop for major 

rc])iiii-s. 

(6) Provide ample ventilation for garages, ishops, vehicle cabs, 
and vehicles cariying pei-sonncl. 

(7) Insure adequate ventilation when it is necessary to operate 
a gasoline engine within an enclosure of any kind, or provide for 
the removal of exhaust gases through a safe outlet fixture. 

(8) In ca^e of cai-bon monoxide poisoning, remove the patient 
to open air, keep him quiet, apply artificial respiration and warmth, 
and obtain medical assistance as soon as possible. Administer no 
liquid stimulants unless it is certain the patient can swallow, and 
then only a light stimulant such as coffee or tea. Beware of an 
unreasonable feeling of ch-owsiness combined Avith a headache, when 
driving or riding in a closed vehicle, as these may be symptoms of 
gius ])oisoning. 

c. Vehicle nomenclature. — Preliminary instruction should, cover 

the nomenclature and purposes of major assemblies only, in order 
that the operator may become familiar with his vehicle without 
being confused by details. Detailed instruction in nomenclature, 
function, operation, use, lubrication, maintenance, and limitations 
of motor vehicles, and the nomenclature, care, and use of vehicular 
tools and equipment should be given in subsequent periods. 

63. Vehicle controls. — The nominal condition and the ultimate 
service of a vehicle, as well as safety to life an'd property, depend 
upon the condition and proper use of the controls. Tlie various 
controls shown in figures 44 and 45 for the scout car, M3, group 
and scout car M3A1, respectively, are employed according to cvu-- 
rcnt automotive practice. Before attempting to operate a vehicle, 
the driver must become thoroughly familiar with the location and 
use of control levei-s and pedals. 

a. Mechanical. — (1) Clutch and hrnhe pedals. — These pedals are 
conventional in usage and location relative to the steering column 
and the driver's customary foot position. The pedals and column 
for scout car, M3A1, are outside the frame, however, by reason of 
the driver's wider compartment. 

(2) Choke and spark. — Cable connected control buttons are 
mounted on the instrument panel as indicated; for normal running, 
these buttons are pushed all the way in against the panel. 

(3) Throttle. — The throttle is cable controlled by the foot accel- 
eiator pedal and by a manual control button; the latter is used 
mainly to facilitate starting and not to control the engine speed 
while driving and is not affected by actuation of the accelerator 
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poditl. i.Tlic Iiidur is aftuu(ctl, Imwuvor, by inovciiiciit of Llm hand 

throttle. 

(4) Gear shift levern and hand hrahe. — TJio main nnd iuixiliiii'V 
ge.1T sliift levers and the pi'opeller shiift brake lever are located and 
used ill the custoinaiy manner; sinootli, firm control is i'('(|ii:rcd 
without the application of excessive force. The ratios in the auxili- 
ary transmission should not be changed when the vehicle is in motion. 

(6) Radiator shutter. — The lever for closing oi' opening the 
radiatoi- shutters is to the right in the driver's compartment. 

(6) Ventilator. — The right and left ventilators below the dash in 
the driver's compartment of scout cars, M3A1, are controlled by 
cable connected buttons mounted on the instrument i^anel. 

(7) Windshield whpers. — These devi(jes are controlled by buttons 
at the base of the mechanism when the engine is running. 

h. Inst7iiinents, gages, and sviitclies. — The various other, aids for 
operation of the vehicle are described in paragraplis 58 and CO. 

64. Placing vehicle in service. — These instructions and infor- 
mation are for use by the personnel charged with the operation,, main- 
tenance, and repair of vehicles when new or after a pei-iod of inactivity 
or storage. It is presumed that relatively slcilled automotive per- 
sonnel will bo charged with the inspeclion antl care of sucli voliicles 
and only a brief I'esumc, therefore, is given of the general i^rocoduro 
which is required. 

a. Initial inspection. — (1) Shi'pment overlwrul. — Wlien 4 vehicle 
arrives at a new station under its own power, the operator will give 
a full report of observations en route and advise as to the vehick-.'s 
peculiarities, precautions to be talcen, and matters requiring imme- 
diate or current attention. 

(2) Shipment hy carrier. — Vehicles shipped by freight, boat, or 
other carriers will be inspected before the chocking is removed. Trace 
all oil or grease seepage for determination of its origin and cause. 
Check tires for pressure, cuts, or chafed spots due to choclciiig or 
previous service. Check general appearance of vehicles i'or evidiMice 
of damage or mishandling while in transit, such as indications of 
excessive shock, broken seats or locks, burned or torii canvas, damage 
due to hoisting slings, or rigging. Locks and keys must be available. 

(3) Eguifment and spare parts. — ^Unpack the boxed equipment and 
check all tools, accessories, and spai-e parts against the lists furnished. 
Maico entries in the log book as called for therein. Install interior 
and exterior equipment and the armament, if required immediately. 
Clieclc the fire extinguisher for liquid. 
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h. Electrical system. — (1) Battery. — Inspect all cells of the battery 
foi- quantity and specific gravity of the electrolyte. Clieck for per- 
fect battery terminal connections and remove all traces of sulphation. 
With the clutch released but no ignition, engage the starter and note 
if the starter wliirls the engine satisfactorily. In extremely cold 
weather it may be necessary to ship the battery separatc\y, in which 
case it should be examined closely for evidence of mishandling re- 
sulting in acid lealcs or broken cells. Batteries shipped "dry" must 
be serviced. 

(2) Ignition. — ^Test the ignition circuit by closing the switch and 
noting the ammeter response. Ignition tests should be made befoi'e 
water is placed in the coolinjr system so that tlie engine will not freeze 
dui-ing cold weather while possible malfunctions are traced. 

(3) Lighting. — ^Test nil lamps and electrical equipment. As addi- 
tional load is connected, the ammeter should indicate an increasing 
"discharire." 

c. Luhricatio-n. — Check at this stage of preparation. 

d. Fuel. — Fuel tanks ^vill bo shipped dry but should be checked and 
drained of all condensation before refilling; make note of fuel gage 
corrections in the log book. Crank engine several revolutions to check 
operation of fuel pump and filling of carburetor. 

e. Cooling system. — Check and fill with water and/or antifreeze. 
65. Inspection by driver. — ^iVs far as the driver is concerned, a 

vehicle is not ready for operation until certain items have been 
checked. Before moving his vehicle for its daily schedule, the driver 
will make his inspection and report the results to his section chief or 
other designated individual. The inspection should be divided into 
two phases as follows: 

a. Before engine is started. — (1) Check fuel supply, oil in crank- 
case, water and antifreeze in radiator, and electrolyte in battery. 

(2) Examine surface under vehicle for evidence of leaks. 

(3) Inspect engine for loose parts or electrical connections, and 
fuel and oil lines for leaks. 

(4) Inspect all tires for inflation and casing injuries. 

(5) Inspect front axle and steering linkage. 

(C) Check all lights and the horn for proper functioning. 

(7) Check tools and equipment belonging to the vehicle or to be 
carried extra on the trip. 

(8) Examine connection and condition of towed load, if any. 

(9) Check for supply of necessary instructions and report forms. 
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h. After engine is started. — (1) Observe operation of insti-uments, 
gages, and windshield wiper. 

(2) Check operation of cooling system. 

(3) Check engine for loose parts and unusual noises. 

(4) Test action of brake.s. 
(r») Test action of clutch. 

(G) Test action of gear shifts. 

66. Starting and warming up engine. — a. General imtrtio- 
tions. — Special attention should be devoted to the starting tmd warm- 
up period in order that unnecessary engine wear may be prevented. 
The procedure outlined below is satisfactory under average o])er- 
ating conditions : 

(1) Set hand brake securely and. place transmission gear shift 
lover in neutral position. 

(2) Check selection and opening of fuel transfer valve. 

(3) Pull out choke and spark control buttons to close, '.the choke 
valve and retard the spark; pull out hand tlu-ottle button about Vt 
inch. (One or more of these operations may be eliminntod even- 
tually, based on engine peculiarities, climatic conditions, mul the 
operator's familiarity with the respective engine's starting porloi'm- 
ance. ) 

(4) Disengage clutch. 

(5) Switch on ignition and engage starter. 

(6) Release starter the moment engine begins to run. 1 

(7) After the engine has started, relpase the clutch, pusH in sptwk 
control, and adjust hand throttle to a position that prevents tlio 
engine from racing. As soon as the engine runs smoothly or warms 
up (approximately 140° F.), push in choke control. 

h. Starting hints. — With the battei-y, fuel system, and ignition in 
satisfactory condition, difficulties other than mechanical failures may 
develop in connection "with the starter itself. 

(1) The starter should not be engaged for periods longer than 10 
to 15 seconds. If the starter engages the engine flywheel but the engine 
fails to start after several attempts, report tlio trouble to tlie ])ro|)er 
authority. Continued cranking consninos too umcli olectrical energy. 

(2) If the starter device engages the engine flywheel ajid locics, 
release starter switch, turn off ignition, place transmission in high 
gear, release brake, and rock vehicle backward. If the gear still sticks, 
loosen starting motor bolts and shake the motor until its gear releases. 
Retighten bolts and test again. 
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(3) If the starter does not turn but the lights dim -when the starting 
switch is engaged, the stai-ter bearings mny be "frozen"; gummed 
bearings can usually be freed with penetrating oil. 

(•i) If there is some doubt as to the ability of the electrical equip- 
ment to crank the engine, especially in cold weather, break the engine 
I'lvn !iy II Uwv (|iiicl( Hli'(iI((>H (if lln> hiiiid criiiilf or liiiv ciigiiio oviu', 
and. Hioii use llio slarU'.r. I'ull up on a crank witli a sliort, quick 
movement; never push down. 

(.o) The easiest way to ovei'come difficulty in starting is to have the 
vehicle puslied eithei- by another vehicle or by h.ind. With high gear 
engaged, throttle slightly open, ignition on, and choke control fully out, 
engage clutch gi-adually when the vehicle has attained a speed of from 
5 to 10 miles per hour. Even though the battery is weak, the engine 
usually can be stalled in this manner. 

67. Operating the vehicle. — a. Starting on level ground. — The 
engine having been thoroughly warmed up and checked for satisfactory 
operation, the vehicle is placed in movement as follows: 

(1) Release hand brake. 

(2) Disengage clutch fully. 

fS) Move transmission gear shift lever to selected position. 

(4) Release clutch pedal gradually, and at the same time gradually 
depress acceleratoi' pedal to increase the speed of the engine, care being 
taken not to race the engine. 

Z). Starting an a grade. — If the veliicle is on a grade, one method 
of starting is as follows: 

(1) Release hand brake and hold vehicle with foot brake. 

(2) Disengage clutch fully. 

(3) ^[ove gear shift lever to first speed i^osition. 

(4) Gradually engage clutch, and at the same time gradually re- 
lease foot brake and accelerate engine with hand throttle. 

c. Prelimmnni drlmng. — In the case of a new driver or vehicle, 
initial driving should be conducted on a large open field where steer- 
ing is of secondaiy importance. The operator should familiarize 
himself with the control peculiarities of his vehicle and perfect his 
correlation of gear shifting, braking, clutch usage, and engine response, 

(1. I'osition of driver. — The proper position of the driver is to have 
the body erect but in a relaxed position, with his hands on the steer- 
ing wheel and approximately opposite each other. The right foot 
should be on the accelerator (or brake) and the left foot should be 
on tlie floor in a position to reach and move fully the cliitch pedal. 
The eyes observe straight to the front along the road, although the 
driver must often glance to either flank, at the rear view mirror, and at 
the instrument board. 

84 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 67 



e. Shifting gears. — Practice will enable a driver to jndffe at what 
rates of speed the vehicle should be moving before he shifts fi-om a 
lower to a higher speed. An engine should never bo perinittod to 
labor unduly wlien a change in gear ratios would improve operation. 

(1) Trwmnt'ission. — In sliifting .synch )-o-mesb geare from luiy speed 
t.o a lowor Hpcod J'tiLlo, ill.scMigage (lie cliifcli, niiiko (.lie sliil'l, to llie 
iio.xt lower posif.ion, ougage tlio cliilcli and at llu' .same time depress 
the accelerator to maintain engine speed. 

(2) Transfer oaae. — In shifting the auxiliary transmissioji j'rom 
high (direct) to low (underdrive) for heavy going, stop the vehicle, 
disengage clutch, shift main transmission into low gear, lightly en- 
gage and disengage clutch while shifting transfer case gears, and then 
fully engage clutch to operate vehicle. Shift mitin ti'ansmission fronx 
low to high thereafter, as the situation permits, all regular speed 
ratios being reduced. Wien the veliicle is being operated witli tlio 
underdrive and it is desired to shift back to tlie direct range, the 
shift can be made with the vehicle moving at any general Si^ced, due 
attentioji being given to the use of the clutch and tlie speed ratio of 
the main transmission to prevent shock to tlie propelling nieclianisms. 

Caution: In. shifting from one speed ratio to another, do not skip 
positions. Do not ride the clutah. Tlie drwer''s foot ah-ould rest on 
the dutch only when he is operating it. When the chitcli is to be 
disengaged, it should, be disengaged fully to avoid gear damage and 
shifting difficulties. A sudden engagement is injurious to the mech- 
anism and may stall the engine. 

/. Braking. — The brakes should be in such condition tliat a hard 
application will cause all wheels to bo locked, but the drix'or nuist 
realize that the maximum retarding ell'cct occurs just before tho 
wheels loclc. Intei'jnittent ax^phcal ion will reduce tlic wear of brake 
linings and drums. Ajjplication should be gradual with just enough 
force to accomplish the desired result. 

(1) Usage. — ^Judicious use of the breaking effect of the engine will 
increase tlie serviceable life of the brake linings and drums. Wlien 
the driver anticipates a stop, he should make full use of the engine 
braking effect, disengaging the clutch in time to avoid stalling tlie 
engine. When descending hills, a driver should use the engine as a 
bi'ake by selecting and engaging the proper gear ratio, and use tho 
intermittent ap]3lication of the brakes to prevent overspoecling the 
engine. The ignition should not be turned off. The engine speed 
\vlieii descending a hill should be no greater than the speed necessai-y 
to ascend the hill when using the same transmission geai' ratio. On 
steep hills, the gear train necessary to give the desired results should 



8.5 



TM 9-705 

67 



ORDNANCE DEPARTMENT 



be engafi^ed before the vehicle is committed to the hill. Attempting 
to shift gears after the vehicle has started down a steep slope may 
result in a run- aw ay vehicle. 

(2) Moisture effect. — At all times, a driver should know tlie pei-- 
formance and the general condition of his vehicle brakes. When 
nponiting conditions ro,(iuii"o vcliicles \o move tln'Oiigli watci-, tlio 
bi'akes become very inellicient because of moisture on the brake linings 
and in the brake drums. If the distance to be ti'aversed is shoi t, 
considei'able water may be kept out of the bralce assemblies by a slight 
application of the brakes while the vehicle is in the water. After 
passing tlirough water, the brakes should be set slightly and the 
vehicle opei-ated until suflicient heat has been gcncraUid t.o dry the 
bi'akes. 

(3) Stopping distance. — ^Vehicle stopping distances are dependent 
upon tlie natui-e and condition of tlie road surface, condition of the 
bi-akes, weight of the load, and kind and condition of tire treads. 
When oi)eraling at a speed of 20 miles per hour on a dry, smooth, 
level road free from loose material, every motor vehicle or combina- 
tion of motor vehicles having brakes on all wheels should be capable, 
at all times and under all conditions of loading, of stopping within 
30 feet when the foot brake is applied. 

Caution: Di ivers should be cautioned concerning the use of brakes 
wlien a vehicle is skidding or operating on ice covei-ed roads. 

ff. Munmiverinff. — After the driver has acquired facility in start- 
ing, sini]ile driving, and stopping, he should practice maneuvering 
in difficult places. The ability to turn a vehicle in a confined space, 
back it accurately, and park it properly under various conditions 
are essential requirements. 

(1) Turning. — Turns should be made at speeds commensurate with 
the road, load, and traffic conditions: A vehicle driver .should always 
give the appropi'iate arm, electrical, or mechanical signal in sufficient 
time to iifTdrd ample warning tliiit a change in direction is to ho 
made. 'J\uns should start and end in appropriate traffic lanes and 
should be made with as little confusion to other traffic as possible. 
At least one hand should be kept on the steering wheel when the 
vehicle is in motion. 

(2) Baching/. — A driver should never back a vehicle until he is 
certain that the way is clear. Wlien the driver's view is obstructed, 
he should act as directed by an assistant on the ground. "V^lien 
backing unassisted, the driver should always give warning of the 
movement by sounding his horn. Considerable priictice is necessary 
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to back a vehicle safely and accurately. This is particularly true 
when the driver is required to back a towed load. 

(3) Parking. — ^Parking includes turning and forward or backward 
moving of the vehicle in more or less restricted sjjace. Factors which 
sliould be given consideration wlien parlcing are space for jnaiieuvcr- 
ing the vehicle, solid standing, intei'fercncc with other traflio, and 
cover if applicable. 

68. Driving handicaps. — a. SMdding. — "^Vhen a vehicle sldds, the 
front wheels should be turned in the direction of tlic skid iind the 
throttle closed gradually until it is only partly open. Closing the 
throttle quickly or braking will accentuate the skidding. 

Ohstatilss. — After the driver lias acquired slcill in driving and 
maneuvering, he should become i)roficient in handling lus vehicle in 
the face of such difliculties as mud, sand, ditches, ruts, holes, narrow 
defiles, Avoods, steep slopes, sharp curves, etc. Training should in- 
clude the use of chains and traction devices and field expedients. 
(See sec. XIV.) 

c. Night driving. — ^In forward areas, movements must be made with- 
out lights if casualties are to be minijnized and secrecy pi'osoi'ved. 
Night movements are j^articularly difficult because of the limited con- 
trol that can be exercised and the obstacles tliat must be ovei'come. 

d. Curves. — Close the throttle before coming to a turn. If necessary 
iipply the brakes to reduce speed of the vehicle below that at wliich it 
is safe to make the turn. On the turn, open the throttle to keep the 
wheels rolling under power and reduce the chance of skiddi|ig. On 
entering a curve inadvertently at high speed, jiggle the steering wlieel 
rapidly and repeatedly to the right and left, just enough to move the 
front wheels slightly until the curve is passed. Make a long swing in 
returning to the right lane after making turns or passing obstacles. 

69. Signals for the driver. — a. Arm signals. — (1) J\mi right. — 
Extend left arm outward at an angle of 45° above the horizontal. 

(2) Turn left. — Extend left arm outward liorizontally. 

(3) Slo'W or stop. — l*]x(eiKl loft arm outward to an angle of 45° 
lielow the horizontal. 

b. Govimand- sig^ials. — Refer to manuals for the arms and services. 

70. Eoad rules. — a. General. — The following general rules are 
presented for automotive vehicle operation : 

(1) Vehicles will keep to the right of the road. 

(2) The appropriate warning signal will be given before changing 
fliri'ction, slowing down, or stopping. 

(3) The right-of-way will be given promptly to faster moving 
vcliicles. 
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(4) Speed will be reduced on dry, dusty i-oads, especiall}' in combat 

ZOIiCS. 

(5) Lights wi]] be dimmed when meeting another veliicle or for 
driving in populated areas. 

(6) A disabled vehicle will not delay unnecessarily a column's 
marcli. 

(7) A driver who has been assigned a place in a column will not 
pass another vehicle unless he receives a signal to pass. 

(S) A driver when meeting and paasiiig an oncoming vehicle will 
pass on the right giving at least half the road, slow down if oper- 
ating conditions are hazardous, and i)ermit the vehicle having a clcai' 
road ahead to have tiie right-oi'-wuy. 

(9) Vehicles will not be permitted to coast down liills with the 
clutch disengaged or the transjuission in neutral. 

(10) Vehicles will clear the roadway before being halted, and will 
not be halted on bridges, in defiles, at points where the vision of 
other drivers is restricted, or in such a manner as to block cross 
traffic or entering side traffic. 

(11) Vehicles will be slowed down to a safe stopping speed at all 
road intersections not covered by traffic control personnel or devices. 

(12) Personnel will not mount or dismount from moving vehicles. 
h. Daiibling. — Passing other vehicles moving in the same direction 

is sti-ictly forbidden under the following conditions : 

(1) Wlien going around a corner or blind curve. 

(2) '^Vlien ascending or descending hills unless safe passage is 
assured. 

(3) At street intersections, crossroads, and railroad crossings. 

(4) Wlieu road is too narrow to allow at least 2 feet between 
vehicles. 

c. Railroad ci'ossings. — ^Vehicles will be halted at railroad crossings 
not guarded by itiilitary porsoiinel or civilian \va.tchmcn. 

d. Dufing a Juilt. — When halted, the following rules will be 
observed : 

(1) The engine will be stopped if the vehicle is to stand longer 
than a few minutes. 

(2) All personnel will keep to the right of the vehicles. 

(3) Wlieels will be blocked if on a grade for a prolonged stay. 

(4) Prescribed inspection will be performed. 

71. Marching. — a. OJose column. — ^During training in close col- 
umn marching, special attention should be paid to safe intervals be- 
tween vehicles. The following rule, properly modified to meet sjpecial 
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conditions, indiciites t!iat for safe marching the diHtance iuyartla he- 
Pween vehicles islhovld he not lens tlian tioice the .vpeedometer recu]ing. 

h. Rolling terrain. — "\V1ien iniircliin<; over rollin}^ teiTiiin, a lii;,'lior 
rate of miu-ch and smoother murchinp; may bo attained if drivei's 
are permitted, within maximum prescribed speed, to inci'ease the 
speed of their vehicles before coniinenciiif^ to c]in)b. Vehicles should 
be slowed down while going down grades to compensate for the 
distance gained when running a hill. This practice will pi'event 
excessive jamming and will allow drivers to take advantage of power 
aiid momentum to negotiate hills without excessive shifting of gears. 
Kuuning hills is i)iirti('.ului'ly advanlageoiis when march colnnuiH ai'o 
made up of jnixed veiucles. 

c. Map routes. — ^Drivers of military vehicles should receive sufli- 
cient instruction and training in map reading to_ enable them to 
follow routes on marked maps, to choose routes, and to recognize 
terrain features represented on topographic maps. Training should 
include the use of commercial highway maps, military topographic 
maps, airplane photographs, and mosaics. 

72. Operating inspections. — During opei-ation, t,he driver should 
be alert to detect unusual engine sounds or vehicle noises and foUo^v 
the proper procedure Avhen they occur; he should glance frequently 
at the instruments and gages to check the charging, fuel supply, 
oil pressure, and water temperature and be foreAvarned by abnormal 
readings in time to obtain assistance and prevent serious trouble. 

a. During halts. — At every scheduled halt on the march or at 
intervals during the day's run, the driver should make a careful 
inspection of his vehicle to detemiine its general mechanical con- 
dition and make a pertinent report accordingly to his section chief. 
A suitable routine is as follows : 

(1) Allow engine to run a short time and listen for unusual noises. 
If unusual sounds or knocks are hoard with the enoino runnin<j;- but 
with the vehicle stopped and the clutch disengaged, practically every- 
thing but the engine assembly is eliminated. 

(2) Observe around the vehicle for fuel, oil, and water leaks; 
check fuel, oil (after engine is stopi)ed a few minutes), and water 
supply and replenish if possible. 

(3) Ii\spect all tires for inflation, cuts, imbedded objects, and mis- 
nlinement. On track-laying vehicles, examine tracks for adjust- 
MR'ut and for worn, loose, broken, or missing parts. Note condition 
(if traction devices, if used. 

(4) Feel brake bands, wheel hubs, and gear cases for evidence of 
overheating. 
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(5) Examine front axle, steering assemblies, and brake lines. 

(6) Tighten cquipjnent fastenings, secure curtains and top, and 
check towed load, if any. 

(7) Remove debris which may have accumulated on the vehicle. 
h. After operation. — At tlie concliisior) of the diiy's rim, the driver 

should make an inspection similar to that made at halts, but more 
Ihoroiigh and detailed, and report his findings and the day's devel- 
opments for action by the section chief. 

(1) Check all items included in the inspection at the halt, testing 
lights in all cases. 

(2) Eaise the hood and look for loose, missing, or broken parts, 
and indications of improper operation. 

(3) Examme grease seals for evidence of failure or over lubri- 
cation. 

(4) Check axles, springs, and shackles for condition and attach- 
ment. 

(5) Examine propeller shafts and brake linkage. 

(6) Check body bolts; tighten or replace as required. 

(7) Check tools and equipment; secure replacements if necessary. 

73, Maintenance by driver. — ^Efficient onfoi-ccment of preven- 
tive mainlcMiiinco is the fespoiisibiliiy of comnuuuling officers of all 
units operating automotive vehicles. In connection therewith defi- 
nite maintenance duties will be assigned the driver (or crew) and 
he will be prohibited, except in an emergency, from performing any 
maintenance function not specifically listed below. (See par. 84.) 

a. Inspections. — ^The driver is charged with routine inspections out- 
lined in paragraphs 65 and 72. 

b. /Servicing. — Servicing involves the check and necessaiy re- 
plenishment of fuel, oil in the crankcase, water or antifreeze in the 
cooling system, and air and valves in the tires. 

(1) Precautions concerning the handling of gasoline must be en- 
forced rigidly. 

(2) Take every precaution to prevent dust and other foreign 

matter from entering the crankcase with the oil. Wipe out oil 
measure, spigot on oil drum, funnel, and oil filter pipe with a clean 
cloth before refill oil touches any of the surfaces. Do not spill 
or overfill. Post record of replacement. A simple test to check 
the suitability of an oil for operation at the prevailing atmospheric 
temperatui-es is to leave a small quantity outdoors in an open bottle 
overnight. Obviously, if the oil is not in a liquid state by morning, 
it is not a suitable oil for vehicles parked in the open. 
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(3) The water in the radiator should bo maiTitained at the proper 

height below the overflow pipe and the latter must not bo cl()g<4ed. 
A hot engine should bo allowed to cool before any con.sidei:vbk>, 
quantity of water is added to the radiator, or the engine should 
be running while the water is added slowly. 

(4) Tires should be inflated to recommended pressures and checked 
daily with a reliable guge. Wheels, including any spares, should 
be changed periodically to secure uniform tire wear and to maintain 
resiliency in the spare tires. All wheel drive vehicles should have 
tires with the same inflation and outside diameter. Do not bleed 
air to lower tire pressures during a trip, provided original pressures 
were correct. 

0. Lubrication. — (1) Parts that should be lubricated by the driver, 
in the case of decentralized lubrication, include spring and spring 
shackle bolts, spring pivot seats, steering knuckle pivots, steering 
knuckle tie rod pins, drag link ends, clutch and brake pedal and 
brake lever pivots and linkage, throttle linkage, door hinges, locks, 
and other slow-motion fi'iction surfaces. 

(2) Equipment furnished the driver includes a high pressure 
lubricator and an oilcan for whose care and condition he is re- 
sponsible. The two types of hibricajit used include oil iind chassis 
lubricant; the use thereof should be in accordance with a lubrication 
schedule, and reported for record purposes. (See pai'S. 91 and 92.) 
Grease fittings and oilholes should be cleaned before any lubricant 
is applied. 

d. Tightening. — ^The distinction betAveen tightening and adjusting 
must be understood, otherwise drivers will undertake 0]:)erations 
which they have not the knowledge, experience, or equipment to per- 
form. In general, adjustment involves placing moving parts or 
assemblies in the proper relative position and securing them in that 
position. Adjustments, except specified emergency adjustments, are 
prohibited to the driver. 

(1) When a driver discovers a loose or lost nut, bolt, screw, stud, 
or cotter key, he should tighten or replace it unless the adjustment 
of a part or assembly is affected. If adjustment is involved, a 
report should be made to the section chief. 

(2) A driver should be taught the correct use of the tools furnished 
and the proper degree of tightness of the various nuts, bolts, and 
screws. 

e. Cleaning. — (1) A vehicle should be cleaned after operation to 
prevent hardening of dirt accumulations and to keep dust and other 
foreign particles from working into bearing surfaces. The body 
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and extei'ioi- parts of the chassis sliould be washed, using a hose if 
available. Keep water off the engine; diit should be wiped I'l'om 
the engine and its accessories. Gasoline should not be used to clean 
an engine; use a cleaning solvent instead. Fuel and oil lines should 
not be polished. The use of paint on radiator covei's is prohibited. 

(2) A vehicle should be inspected hefoi'e it is washed because of 
tho gri'Mler caso in dclccling loose parls and iissoniblios', broken dust 
films being the best evidence of looseness. Scheduled lubrication 
should be performed ufteT washing so that any water or dirt which 
has entered bearing surfaces may be forced out by the pressure of 
the new lubricant. 

/. Tools awl e(jui]>mmt. — The driver is responsible that toolSj spare 
parts, chains, paulins, and equipment furnished with his vehicle are 
in Iheir pi'oper ])la('os, clean, and in condition at nil limes for Ini- 
uiediate use. Any equipment which becomes unsei'viceable should be 
I'opaired or reiilaccd i)rom])tly. Shortages or unserviceable equip- 
ment should be lepoi'ted to the section chief. 

g. Tires. — (1) Tho chief responsibility of the driver in caring for 
tires is that of proper inflation and checking valves and caps, but he 
nnist be alert constajitly to detect evidences of excessive or unusual 
tire wear, the most conunon causes of which are as follows: 

(a) Inqvi'oper inflation, including under and over inflation and 
bleeding. 

(h) Poor di'iving, including fast staiting and stopping; improper 
breaking; sti'iking sharp objects; rubbing curbstones, ruts, and car 
tracks. 

(c) Wheel misalinement. 

(d) Tight chains. 

(e) Overloading. 

(2) I]i general, tires should be removed from their wheels at least 
yearly to permit conditioning of wheel rim surfaces. 

A. Storage hattery. — The driver sliould have a general Imowledge 
of the fuTictions and care of the battery since it is tlie vehicle's most 
iinportant accessory. (See par. 54.) Unusual performance or 
clianges in the batteiy condition nmst be repoi-ted immediately. 
Keep the battoiy terminal connections clean and tight and check 
tlie electi-olyte at least once a week. 

?. Duties during sehediiled maintenance and technical inspec- 
tions. — Before his vehicle is submitted foi' scheduled maintenance 
or technical inspection, the driver should correct such mechanical 
defects as are within the limits of his ability and faculties. He 
should report Imown mechanical defects which he is not authorized 
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to correct, and accompany his vehicle to the shop to further his 
Icnowlcdge of the veliicle and receive pertinent instructioiis foi' fiituro 
procedure. 

Emergency roadside repairs. — Tjn performing emergency repairs, 
the driver should not force any part nor attempt tlie repair nnless 
he is reasonab]}' sure tliat he iiiis dingnoscd tlie. tronlile correctly. 
Tampering wiili mcchaiiisuis is jjruliibiLeil. At tlie JirsL uppoi-Lunily 
after an emergency re]Dair has been effected, the driver should report 
the fact to his section chief in order that projier action may be taken. 
The following are examples of cmei-gcncy roadside repaiis which a 
driver should bo permitted to jDerform after he has. received the 
proper training : 

(1) Remove, clean, and install spai-k plugs. 

(2) Adju.st fan belt. 

(3) liemove, blow out, and install fuel lines only. 

(4) Tighten }mts and/or cap screws around leaky gaskets. 

(5) Tape leaks in gas or oil lines and tighten connections. 

(6) Tape electrical lines; replace fuzes; rej)lacc liglit bulbs. 

(7) Plug leaks in the cooling system and tighten water pump con- 
nections. 

(8) Loosen tight brakes. 

74. Reports by driver. — There are two driver's reports generally 
applicable to all arms and services operating and maintaining auto- 
motive vehicles. 

a. Drivefs Report, Acd-dent, Motor Transportation {Sfavdard 
Form No. 26). — ^In case of injury to person or ])roperty, the driver 
of a motor vehicle Avill stop the vehicle and ie7)dor such assistance 
as may be needed, complying with State and local regulations relative 
to reporting pertinent accidents outside combat areas. He will fill 
out immediately at the scene of the accident Standard Form Xo. 2G 
and deliver it to his commanding officer immediately upon retui'n to 
]iis station. This action must be executed in evex-}' case regardless 
of how trivial the accident may appear to be or whether Government 
])i'oporty or personnel only is injured (Alv R50-1,")). ]*i>oper use of 
accident report form protects the careful di-iver in that it presents 
data secui-ed immediately after the occurrence of the accident and 
permits completion of an investigation before facts become distorted. 

h. Driver's Trip Ticket and Performance Record ( W. D., Q. M. C. 
Fo'm No. 237) .—A properly completed driver's trip ticket f m-nishes 
valuable data for organization maintenance records as well as a Avrit- 
ten report of performance defects and emergency repairs iifl'ected. 
The report of defects protects the driver and puts the responsibility 
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for repair on the shop maintenance personnel. When driver's trip 
tickets are not used, an oral report should be made by the driver. 

75. Examination and operator's permit. — a. Examination. — 
Motor vehicle operator's permits will be issued only to individuals 
who have satisfactorily passed <an examination conducted by a quali- 
fied commissioned officer covering the subjects listed. 

(1) MggIuuucM. — Xomoiiclaturo and functions of nxvjor units of 
tlio vehicle. 

(2) Operation. — ^Actual driving of tlie vehicle, involving use of 
controls; reversltif^ and parking under usual conditions of trafllc and 
teri'ain; traflic regulations; road procedure; safety precautions; speed 
limits and veliicle abuse. 

(3) Maintenance. — First echelon (vehicle operator's) maintenance. 
Z). Oferator^s fermit. — The U. S. Army Motor Vehicle Operator's 

Permit (W. D., Q. Al. C. Form No. 228) will be issued by commanding 
officers to all enlisted and civilian operators of Kegular Army motor 
vehicles (AR 850-15). Possession of a motor vehicle operator's per- 
mit should be a guarantee that the individual is a safe driver. The 
permit will be revoked immediately when an accident or other cause 
so warrants. 

76. Troubles and remedies. — a. Gasoline boiling in carburetor. — 
Some engines, when stopped after reaching an operating tempera- 
ture, radiate enough heat to cause boiling of the gasoline in the car- 
buretor float chamber. This condition, especially prevalent during 
hot weather operation, causes a rich mixture in the intake manifold. 
To start the engine, open the hand throttle fully and leave choke in 
the noriniil oponUing position. The throttle shoukl be adjusted to 
tlie desired engine speed only after the engine begins to run smoothly. 
Intermittent depression (pumping) of the accelerator when the 
engine is not running will also produce a rich mixture. 

h. Vapor lock. — Excessive heat causes vaporization of the fuel be- 
fore it leaves the carburetor jets, resulting in too lean a mixture to 
sustain engine operation. For such a condition, the fuel must cool 
ajid return to liquid form, and matters may be expedited by opening 
the hood to release the entrapped hot air around the engine. Im- 
proved insulation may be required, 

c. Overheating of engine. — Overheating is caused by faults in the 
cooling system (par. 27 6), the air-fuel system (par. 16), the ignition 
system (par. 23), and also by mechanical defects (par. 11). In con- 
nection with the latter three items, difficulties are usually indicated 
by other symptoms but all are treated in greater detail in appropri- 
ate sections. Stop engine. 
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d. Stiffening of engine. — As a contributing factor to overheating, 
an engine may tigliten up cine to lack of lubrication. Check oil sup- 
ply in crankcase. If there is doubt as to the operation of the oil pump, 
di-sconnect the oil line to the filter, slowly run engine, and observe 
flow of oil; the suction pipe in the oil pan may be clogged, lligli 
pressure readings on the gage do not necessarily mean that tlio 
liibriciitioii system ih functioiiing proporly. 

e. Clogging of exhaust or mwffier. — An accumulation of carbon or 
dirt in the tail pipe or inulUer will j'educe engitio ellicieiicy. Try (ho 
vehicle on a pull with the nuillier removed to chock difForonce in 
power. Material may be loosened and blown out after tap]5ing i)ipo 
with a hammer. 

/. Knochs. — ^An unnatural sound or noise in an engine is a warn- 
ing that some part of the engine is not functioning as it should. An 
engine in perfect mechanical condition and operating under ideal 
conditions gives out a continuous rhythmic sound witli no sharj^ or 
metallic clicks. Correct adjustment, together with adequate lubri- 
cation, prevents or muflles the sound of metal moving over metal or 
striking against other metal. lijiocks are caused either by an oper- 
ating condition over which the driver of a veliicle can exercise some 
control, or by a mechanical condition, such as an incorrect adjustment 
of parts or an excessive wear of parts. 

(1) Operating hnochs. — Operating knocks, or detonations, are 
caused by engine overload; carbon in the combustion chamiber; ad- 
vanced spark; poor fuel; auto-ignition. 

(fl) Excessive carbon in the cylinders is indicated by a shiu-p'knodi: 
which is most noticeable wiien the engine is acceleniled or j>ut nndor 
load and occurs only when the engine is hot. 

(Z)) 'Ilie spark too far advanced will cause a knock that may be 
mistaken for a carbon knock or the engine may also kick back Avhen 
starting. 

(c) Spark plugs of incorrect thermal fit will contribute to pre- 
ignition. 

(2) Mechamcal Icnochs. — These knocks result from wear or im- 
proper adjustment and are not always easy to locate or identify. 
They include crankshaft and bearing knocks; piston and connecting 
rod knocks; camsliaft Icnocks; valve and valve sifter knocks; water 
pump Imocks ; miscellaneous knocks and noises ; timing gear noises ; 
fan noises. Analysis by and attention of maintenance personnel are 
usually required. 
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77. General. — Field expedients covering the more common con- 
ditions wliich arise for the operator are described herewith. 

a. Points to he obaerved. — (1) On approaching doubtful crossings 
or steep hills, a quick reconnaissance to determine the best route slioukl 
be made on foot. 

(2) A decision must be made promptly in the case of a stalled ve- 
hicle as to whetlier or not it can be moved by a companion vehicle or 
by men at hand, or )'equii-es a pioneer crew and trouble truck. 

Z>. Factors. — The ability of a vehicle to negotiate difficult terrain 
depends upon its power, momentum, traction, and flotation. A proper 
appreciation of these related factors will assist military personnel in 
the choice of a practicsil expedient to meet most road difficulties. 

78. Difficult operations. — a. Ascending steep slopes. — Where the 
gi'acie is .sli^jpery or the slope j)aiticularly steep, the leading diiver on 
Hpproacliing the hill should select a sufficiently low gear and continue 
on to gain the maximum momentmn which his load and the road 
conditions pennit. The driver of the next veliicle should slaclcen 
speed and halt before he arrives at the approach, and wait long enough 
to see tliat the vehicle ahead has cleared the crest. 

(1) SiaUing. — On a steep ascent, stalling usually occurs because of 
either power or traction failure. Several solutions include making 
another run in lower gear, applying traction devices, or utilizing towing 
jjower. 

(2) Precaution.. — As a precaution, when a vehicle stalls on a hill, the 
driver should not shift gears until he has tested the brakes by disen- 
gaging the clutch gradually. After the brakes have been tested and 
found to hold, the driver should shift to reverse and back the vehicle 
down tile hill or to the side of the road in gear. 

h. Descending steep slopes. — ^Very steep slopes should be descended 
st raiglit down so that in case sliding occurs, the vehicle will not get out 
of control. All personnel except the drivei- should be dismounted. As 
ii rule, the same gear is required in going down a hill as would be used 
in comuig up the same hill ; a sufficiently low gear should be selected 
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SO that the brakes need not be used. Diii-ii'i<^ intci-niittcnt bmko iippll- 

cations, care should be exercised not to lock the wlieels. Oiitsklc assist- 
ance sliould be given to vehicles, if the situation permits, through block 
and tackle, other vehicles, etc. 

G. Mvddy roads. — The usual muddy road that will be encountered 
is soft and slippery on the surface, Avhile underneatli it is ^^enevally 
Jill rd 01' will pack sti/ncioii(.ly to suppoi't II viihiclc. Soft si)()(h will allow 
spinning wheels to dig in quickly. The following principles are 
applicable : 

(1) 2'raction aids. — Chains usually give the best aid to traction and 

prevent skidding. 

. (2) Gear. — In genex-al, the highest gear tliat will give sufficient 
power is selected. As the loss of momentum and the sudden api^lica- 
tion of increased power at a critical point starts the wheels to spin, the 
need for a gear reduction must be anticipated. 

(3) MomenPum. — Momentum should be maintained across slippery 
places and up grades. 

(4) GJioice of tracks. — Old ruts are the hardest packed and sliould 
generally be chosen. When road centers are high, rats sho\ild bo 
straddled oi- a new track should be made. 

(5) Stalling. — Once a vehicle has come to a complete stall in mud, 
the clutch is disengaged at once. No new trial is attempted until 
un outside check-up is made. Proper ])roccdure for extricating a 
stalled vehicle is dependent on judgment and experience but the 
following possibilities are suggested : 

(a) If personnel are carried, they should dismount, and try t-o 
push the vehicle, with power gradually applied. 

(6) Usually a vehicle can be moved backward for a new trial 
easier than it can be moved foi'ward. 

(c) Combine assistance of a tow from another vehicle and lielp by 
manpOAver. 

(d) Wliere a vehicle is hopelessly stalled, a winch, tractor, or 
tackle must be employed. 

(e) Because of the danger of slipping under the vehicle, personnel 
should be cautioned against pushing on the side of a moving ve- 
hicle that has slipped into the ditch from a high crown road or on 
a vehicle that has slipped into old wheel ruts. 

(/) A vehicle operating alone must have one or more wheels 
jacked or raised to pei-mit insertion of brush, rock, or similar ma- 
terial thereunder and facilitate traction and flotation. 

(G) Digging out. — ^Ditches dug in the direction tliat the wheels 
arc expected to move will assist operations. For deep ruts, cross 
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(litclies are dug at an angle to tlie ruts with dirt tlirown back into 
the old ruts to guide the \vheels to a straddle position. 

d. SwampR. — Lacking supioorting materiel, boggy or swampy soil 
sliould be avoided by keeping on relatively high gi-ound. The main 
reqiiii-ement is to move over sucli areas as rapidly as possible, with 
least amount of wheel spinning and loading. Personnel should dis- 
mount. Mini assist, witli |)rohiiigfs. l^acli vohiclo. slioiihl follow ii 
separate track by reason of the weak crust of such soil, and have a 
guide, if possible, testing the route in advance. No attempt should 
be made to remove a vehicle stalled in a swamp without outside 
power. 

e. Gwribo or stichy soil. — Such soils present a problem similar to 
swamijy ground, but in addition ]>rovide little traction .and stick 
to the wheels. It ma.y be necessary to fasten devices under the 
fenders to scrape off the muck as the wheels revolve. 

/. Sand. — ^Flotation in sand inci-eases more or less below the sur- 
face and support is usually available for rapidly moving vehicles. 
Traction is limited due to continual slipping, and as soon as a driv- 
iTig wheel starts to sjjin it digs in rapidly. As long as the vehicle 
continues to move, however, the wheels may be kept turning to allow 
the vehicle to dig itself out. Vehicles should follow the tracks of 
the vehicle ahead. Hog or chicken wire fencing staked on the 
surface of the sand will usually make a satisfactory surface for 
movement of automotive vehicles. 

(J. Snoic and ice. — On soft snow, flotation is at a minimum, while 
on ice, traction is at a minimum. In addition to the principles 
already listed, the following are applicable for winter driving: 

(1) Chaim. — Chains on all wheels are usually the best safeguard, 
although on ice they add little or no ti-action and are likely to give 
a false feeling of security because they increase skidding. 

(2) Fresh snow. — Manpower should be available to push or tow 
Iho first voliic'lo to brtiak trail. Otlicr vehiclos will follow o.vactly 
in track. 

Caution: The engine should be used as a brake and rapid accelera- 
tion should be avoided. "Wliere necessary, men with prolonges 
may hold vehicles on dangerous icy roads. 

h. Ditches. — ^Ditches in width up to nearly the diameter of the tire 
and wider shallow ditches should always be traversed at an angle so 
that the drive wheel on one side will take hold of tlie far edge of the 
ditch at the same time that the opposite wheel is going into it. As this 
angle of crossing is a severe strain on the frame, springs, and driving 
meclianism, personnel should be dismounted to assist by pushing at the 
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critical point. Ditches must be crossed slowly. WJien a ditch is widi-r 
than the diametei' of the tiro and deeper tlian the runniiip; boiird oi- 
undercarriage clearance, no attejnpt should be made to pass it mil il (he. 
banks are thrown in and the bottom filled up. Such ditches should be 
crossed at right angles. If tlic}' are wei , they sliould be appi'onchcd 
slowly and the vehicle speeded up without wliecl slippin*!; jus! as lhi\ 
front wlioels cross the lowest point. 

i. Shelled areas. — Shelled areas vary from those that liavo been 
sparsely shelled to those in which the craters interlock or the lerrnin 
has been completely upheaved. Occasional craters in roads, trails, or 
other positions can usually be detoured; if not, they must bo filloil or 
bridged to permit passage. A (hoi-ougli rPconiiaissance is necessary 
before badly torn areas can be crossed and t!ie best route must bo 
marked and all pioneer work comjjleted in advance. Where tlic soil 
has been badly torn, it may be necessary to corduroy short stvclvlu's 
with aJiy suitable material at hand. Care should be exercised (o pre- 
vent stalling or damaging vehicles against hidden stumps or rocks, oi- 
in deep craters filled with water. 

j. ShaUo^o streams. — P^ordings should be attem]?tcd only affei' a 
careful reconnaissance for bogs, holes, and depth. The height of tho 
lowest electrical equipment and fuel accessories is a limiting factor. 
Other points to be observed aj:e as follows : 

(1) Reduce speed. — As a rule, nothing is to be gained by attempt- 
ing to use momentum in crossing streams; they should be crossed 
slowly in low gear, \ 

(2) Disconnect fan. — ^If there is any danger of the water surging 
or splashing to tlie fan, the fan belts should be slipped off before 
the crossing to prevent water from being tlu-own under tho hood. 

(3) Dry brakes. — ^After crossing a stream, brakes should be ap- 
plied intermittently until dry enough to hold. 

(4) Check lubrication. — At the fii-st opportunity, wlicols, ci'ank- 
ciiso, miivorsiil Joints, dilVorwitials, transmission, and transfer case 
shoidd bo cliecked. 

h. Bridges. — ^Narrow bridges should be approached with caution 
and at reduced speed. The risk of an accident on bridges luiving 
no side rails should not be taken, as a wheel over the side represents 
i-eid trouble. A timber or rail should be screwed in pla.ce. Signs 
indicating maximum capacity must be giveai due consideration. 

I. Overturned veMcl-e. — In order to get a maximum leverage on an 
overturned vehicle, a cradle of two i-opes should be passed over tho 
body of the vehicle, one in fi-ont of the windshield and the otlicr 
in rear of the center of the vehicle. Preferably, both should be 
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tied to the body frame or spring shackle. Brakes should be applied 
before the vehicle is righted. Any of the usual towing means may 
be used on tlie ropeii, holding lines being employed to prevent dam- 
ago to the vehicle from settling too rapidly. Before the vehicle is 
moved under its own power, necessary fuel and oil and battery and 
radiiitor wiiLcr should 1ki i-cplaccd, and a careful iiiHpcction rniido 
of tli(v (lairiMj^iv l<i ilclcrtiiinn mTviciii/^ ncccHHiiry poMniiilo for 
tlie particular situation. 

79. Traction aids. — a. General. — Chains and traction devices 
should always acconiiiaiiy the vehicle to which they ])ertain. They 
should be kept in serviceable condition and in pro])er adjustment to 
permit installation with a miniminn of delay. Prompt removal 
should be effected, when the necessity for their use no longer exists, 
to j)i'event uimecessary damage to tires and roads. 

J. Chainn. — Chains are generally necessary in mud, sand, snow, or 
slush ice. The followinn; general rules apply: 

(1) The chains are applied before the vehicle becomes mired, and 
in such a maiuiei- that rotation of the wheel tends to close the chain 
fastenings. If improperly installed, rotation of the wheels opens 
the fastening and the chain will be lost. 

(2) Fairlj' loose adjustment gives better traction and less tire 
wear than tight adjustment. 

(3) Chains must be installed on all wheels of all wheel drive vehi- 
cles to prevent unnecessary strain. 

80. Pioneer work. — a. Mission. — The mission of a pioneer pai ty 
is to perform such road work as is required to Jiiako the route 
passable. 

i. Alloioances. — Each vehicle carries some pioneer tools and equip- 
ment to assist in crossing diiKcult terrain, varying according to 
Tables of Basic Allowances. In general, allowances include pick, 
shovel, tow chain, prolonge, axe, crosscut saw, bucket, and set of 
skid chains per vehicle. Other vehicles in a march unit carry addi- 
tional equipment for the pioneer party, or a regular trouble truck 
is made available. 

c. Precautions. — (1) Barhed wire. — Entanglements are cut out and 
towed away by jneans of a smooth wire or chain passed around 
them. In an emergency, a vehicle may go through entanglements 
under 4 feet in height with a fairly good chance of success but 
with some damage (particularly steering, axles, drums, and drive 
shafts) . 

(2) Chemical agents. — Sections of roads and bridges which have 
been sprayed with persistent chemical agents are decontaminated. 
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Where decontamination is not immediately practicable, detours are 

selected. 

81. Repair expedients. — The usual limitations for rcjjair of a 

vehicle by the driver are stated in para^^rapli 73 j. However, the 
following temporary expedients may be practiced in an cmer<iency: 
/I, JUoitm fiizen. — Locale iind corrrri nhoii rirriiil firHt, Tinfoil muy 
Ih! ciiiiiloycd (lien if fuzc rin|i|ily Ih cxhininli'd, 

b. l''wii belt. — lleplace witli rope or fasten old belt together with wii-c 
luul wrap with friction tape. 

c. Springs. — The bi-oken ends of a spring leaf may be held together 
by a splint secured by wire. If necessary, a block of wood is secured 
between the frame aiid axle to prevent spring action. A heavy wire 
or chain run from the front spring hanger, and another from the axle, 
to the rear spring shackle will hold the axle in alinement so tliat the 
vehicle can be driven slowly. 

d. Broken fuel lines. — These can be repaired temporarily by slipping 
a section of tight fitting hose over the break; small leaks may bo 
stopped by soap over the openings. 

e. Wet ignition. — ^^Vipe water away from plugs ; dry distributor cap. 
/. Cracked loater jacket. — Temporary repair may be ]Dossible by 

draining cooiijig system, cleaning crack on either side with a file or 
steel brush, and cementing a patch over the crack with ordinary tire 
patching material. 

g. Leaky hose. — A hose leak can be repaired with electrical or 
adhesive tape. 

/(. Litahy radiaiors. — Chewing gum, sealing wax, or i>lastic gasket 
material pushed into a leak will often reduce or stop the lo.ss of watei'. 

82. Camp expedients. — a. Weather effeotn. — (1) During cold 
weather, rubber tii'es adhere to wet soil and freeze. Before, moving 
vehicles, the tires should be broken free from the groimd. 

(2) In parking overnight, ground should be selected that will re- 
main firm regardless of storms, l^rovision must be made for satis- 
factory driving-wheel traction for one vehicle at least so that the other 
vehicles may be towed to solid ground with the least delay. 

(3) When snow^ freezes to fenders and other painted parts of the 
vehicle, it should not be removed by force as the paint may come ofl; 
with it. The best method is to melt the ice. 

h. Sufply problems. — (1) When the available water is too dirty for 
use in the cooling system, it should be strained; if t-inie and means ])or- 
iiiil, water can be boiled and the floating sediment skinnnecl oil or 
allowed to settle out. Rainwater, etc., may be used for batteries. 
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(2) It is not to be expected that the many various types of fuels 
and lulji icants required for various vehicles will always be obtainable. 
Jt. is more tlian probable that the supply services will be able to send 
forward only the fuels and lubricants of f^reatest general utility; any 
<;rade of f>;asoline, oil, and grease, provided it is of good quality, will 
meet immediate emergency needs for considerable periods and oper- 
Htoi-s sliould ])p, guided lu-cordingly in Iccoping Ihoir voliinlns in nolioii. 

Skction XV 
MAINTENANCE 

, Paragraph 



Oonei-al 83 

First echelon (driver, assistant, and crew) 84 

Sfc-diul oclieloii (troop or battery) 85 

'J'liird ami f.iurili oclioloiis 86 

.Maiiiti'iiaiioc oporatioiis 87 

ilMiiiifiiaiice on tliu murcU 88 



83. General. — Military vehicles operate under difficult conditions 
and unusually good cai-e is essential. Losses due to mechanical 
faikire must be IvCpt at a tninimiun iuid minor repairs accomplislied 
quickly in order to keep motor transportation at the highest possible 
level of elliciency. 

a. FwKti ions. —The. Army system of automotive maintenance is 
based on certain maintetiance functions as follows: 

(1) Scheduled preventivei maintenance operations, unit replace- 
ments, repairs, and inspections with the primary objective of eco- 
noiiiical, uninterrupted vehicle service. 

(2) Systematic detection and correction of incipient causes of 
veJiicle casualties before they occur and the action necessary to 
maintain satisfactory day to day operating condition of automotive 
vehicles. 

1). Unit replacement. — The principle of unit replacement rather 
tliaii njajor repair of a unit while installed in tlie vehicle is practiced 
ill all cases where such assembly is available. Where minor repair 
only is required and can be made without dismantling the unit or 
removing the unit from the vehicle, the unit replacement principle 
is not followed. 

c. Essential elements. — ^Within the automotive maintenance sys- 
tem of operating organizations will bo included only the tools, equi])- 
nicnl, and ])ersonnel which are necessary to insure combat eJliciency. 

d. Field laaiid^mnce. — Care must be exercised by all personnel 
to retain the distinction between the proper functions and scope of 
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the automotive maintenance of opcr.iting organizations and those 
of tlie supporting services under field conditiojis. 

e. Maintenance echelons. — There are, in general, four divisions of 
Army maintenance called the first, second, third, and fourth ecliclcms. 
The fii-st and second echelons of maintenance ai-e the resijonsibilil y 
of the using arms and services, while the third and foui-lh ccholous 
(ii'O l.ho rcsponfjibilif.y of tlio sii])ply service ((iiuirtoriMaster or ui'd- 
nance) personnel. The work perfomned in the various echelons is 
limited by the restrictions of one or more of the four elemonfs 
essential to maintenance functions, comprising personnel, eciuipnient, 
supplies, and time. 

84. First echelon (driver, assistant, and crew). — The first 
echelon maintenance is driver's maintenance which covers the simple 
operations that can be trusted to tlie slcill of the average driver using 
tools and supplies available on the vehicle. These operations include 
driver's inspections (pai-s. 65 and T2) ; servicing (I'cplenislnnent oi: 
fuel, oil, water, antifreeze, and air) ; lubrication (except items re- 
quiring special lubricants, equipment, or technical knowledge) ; tight- 
ening or replacement of nuts, bolts, screws, and studs; cloauing; care 
of tools and equipment, tires, and storage battery; pre]3n]'ation of 
the vehicle for maintenance operations and for command and tecli- 
uical inspections; cmei-gency I'epairs (limited by tool Icit and spare 
parts carried on the vehicle). For further details see paragraph 73. 

85. Second echelon (troop or battery). — a. Unit commmiflrr. — 
The unit commander is directly i-esponsible for the first echelon 
maintenance and for part or all of the second. The success of pre- 
ventive maintenance wiU depend upon the judgment, energy, connnoii 
sense, and ability not only of the unit commander but also his 
subordinates including a motor officer, motor sergeant, and motor 
mechanics. (See chart below.) 

T). Regimental. — In most arms and services there is provided by 
Tables of Organization a regimental second echelon muiiitonance 
organization. The personnel are a part of the headquarteis com- 
pany, battery, or like unit of the regiment and are administered by 
the commanding officer of that unit. 

86. Third and fourth echelons. — As between the two services in 
wartime or emergency, either the Ordnance Department or the 
Quartermaster Corps will pei'form such third and fourth ochelon 
iiuiialonauco as may bo re<iuosted aiul facilities penult. 

a. Third echelon maintenance is that normally performed in the 
field by quartez-master and ordnance personnel, embracing jn-inci- 
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piilly the repluceiiient of mi.sci viceable unit assemblies by siiiiilar unit 
asM-inhlies Uckl in ihii-d echelon stock. In addition to unit rejjhue- 
incnt, the third echelon supports and extends maintenance facilities 
to the usin^ arms and services by making repairs involving the use 
of medium mobile shop equipment and !jy the services of general 
mechanics and a limited number of trade siJecialists; by the supply of 
unit- nssenil)lies and ])ar(s to the second echelon ; imd by the evacuation 

MAINTENANCE ORGANIZATION CHART (SECOND B(^HELON) 
UNIT COMMANDER 



MOTOR OFFICER 
Instruction Inspection 
Operotion Records 
Maintenance Reports 
Supply 



SUPPLY 
SERGEANT 

Surveys 
Property Records 
Supply 



SECTION 
CHIEF 

Supervision 
Operation 
Reports 



MOTOR 
SERGEANT 

Shop foremen 
Inspection 
Records 



DRIVERS 

Operation- 
Coretoking 

Inspection 
Lubrication 
Accident Report 



MECHANICS 

Maintenance 
Caretaking 

Repairs 
Adjustments 
Lubrication 



CLERK 

Dispatcher 
Forms 
Records 
Supply 
Memo. Receipts 



RA FSD 746 

to the third and fourth echelon shops of vehicles which require repairs 
beyond the scope of second and third echelon facilities. 

Z>. Fourth echelon maintenance is that normally performed in the 
rear areas by the quartermaster or ordnance personnel embracing 
the disassembly and repair of any or all unit assemblies which are 
used in the automotive vehicles of the command to which the fourth 
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eclielon shop is ussigiied. Salvage and rpclaiiiutioii service is also 
included. 

87. Maintenance operations. — a. General. — In order to main- 
tain the vehicles in as near perfect condition us possible, scheduled 
nuuntcnancc operations followed by maintenance inspections are 
necessary, all being perfonned in accordance with a definite schedule 
based on time, mileage, or a combination of both. 

(1) Repair. — liepair consists of adjusting, lightening, replacing, 
or reconditioning any part, subassembly, or assembly of a vehicle. 

(2) AdjusPment. — Adjustment consists of placing parts, sub- 
assemblies, or assemblies in correct worldng relation to each othei" 
and securing them in that position. Examples are fan belt- tension, 
breaker ])oint clearance, brake and clutch peel;d clearance. 

(3) Tiglitenifig. — Tightening consists of drawing up nuts and 
screws where adjustment is not involved. Examples arc body bolts, 
body screws, bumper bolts, fender and running board brackets, floor 
board bolts or screws. A clear distinction should be made between 
tightening (driver's responsibility) and adjusting (mechanic's 
responsibility). 

(4) Replacing. — Eeplacing consists of exchanging any part, sub- 
assembly, or assembly and placing them in proper adjustment. Ex- 
amples are fuel and oil lines, distributor head, radiator hose, mufllor, 
oil filter, carburetor, genoi-ator, battery, brake parts. 

(5) Reconditioning. — Reconditioniiig consists of restoring any 
part, subassembly, or assembly to a state of serviceability. Exam])los 
are refacing valves, welding broken parts, patching tubes, turning 
down an armature. 

h. Daily. — Daily maintenance consists of cleaning, servicing, tight- 
ening, and emex'gency repairs. In general, daily repairs will be of 
an emergency nature based on defects reported by the driver and 
supervisory personnel. .After an examination of these reports, the 
work will be allotted to the various mechanics accoi-ding to their 
iibility, or it will bo sent to the shop. Except in an emergency, a 
vehicle will not be sent out before defects are corrected. 

c. 'Weehly. — ^Weekly maintenance is a continuation and check of 
the driver's daily maintenance, performed at least once each week by 
the driver under the direct supervision of the section chief and under 
the technical supervision of the motor maintenance personnel. Opera- 
tions to be performed should include the maintenance in conjunction 
with the inspection after operation (pars. 72 and 73) and a report 
to the motor oflicer of any defects observed but not corrected. 
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d. Liibrlcation. — ^Lubrication operations should be performed by 
designated personnel in accordance with manufacturer's recommenda- 
tions as amended by military authority. (See sec. XVI.) 

e. MontliJy {] ,000 miles). — This maintenance operation is per- 
formed noruuilly by the troop, battex-y, or similar unit mechanuis 
under the supervision of the motor sergeant. A i-ecord is made to 
show the defects that could not be corrected, the time of accomplish- 
nient, the meclianic who performed the operation, and tlie officer who 
made the maintenance inspection. This record should be retained 
until the semiannual (6,000-mile) midntenance operations and tech- 
nical inspection, at wliich time it may be disposed of as the unit com- 
mander sees fit. The guide as shown below for this maintenance may 
be modified as necessary for the different vehicles ; items marked with 
an asterisk may require tools and parts not available or autliorized, in 
which case the defect sliould be corrected by tlie next higher echelon. 

MAINTENANCE OPEKATION Qen&ral mamteiumce 

GUIDE (MONTHLY) „ 

1. Clean and tighten storage battery, 

Vehicle road test terminals, and carrier bolts; test bat- 

1. Bring engine to operating tern- tery and refill to proper level, 
perature and examine tor smoke or 2. Tighten body bolts, fenders, run- 
fjiiiies. nlng boards, bumiDers, brush guards, 

2. Examine condition of oil on meas- lieadlamp brackets, mirrors, tow hooks, 
uring stick; observe any evidences of pintle, body parts, radiator sliell, 
l)low-by or leaks. hardware, and windshield equipment. 

a. Test horns, lights, and windshield »3. iiei)air body injuries. 

wjpers. 4 Roplaco unserviceable instru- 
i. Test for proper steering. ^.^^^^y ^^^i^^.^^ g.^^^^ 

0. Chock engine for power delivery. g ^^.^^^^ 

acceleration, and umisual noises. 

C. Test eluUU action ; stop and in- Driving axles; wheels 

vestigate unusual noises. „ ^ ^ 

_ ,„ , , x: , 1 :„„„ t 1- Tighten loose driving flange nuts 

7. Test ijear sots and tinal drives for " bo 

ease of shifilng and imusual noises. ^''l* screws. 

S. Test brakes for equalization, stop- 2. Tighten and properly secure all 

ping distance, pedal travel, and "feel." assemblies, pinion carriers, cover 

0. Observe action of panel Jnstru- iJlates, spring seats, bolts and nuts, 

meuts. *3. Correct any leakage of lubricant. 

10. Observe final drives and pro- *•!. Remove any excessive play or 

peller shafts while another person backlash. 

drives or while the vehicle is blocked 5. Remove looseness or bind from 

up with the wheels off the ground, wheel bearings. 

Note any overheating of units. 6. Tighten wheel stud nuts. 
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Eiif/ine 

1. Service air cleaner; replace oil 
filter if refjuired. 

2. Tiglitea eugine mountings, fly- 
wheel lioiiHliig, oil |>iiii, UjiiliiK Kciir 
c(»viT, inaulfold, iiceessory iitliielinieiits, 
1111(1 oUier bolts unci nnts. 

Correct iiU breiikage, cracks, or 

leaks. 

*4. Repair unserviceable breaker 
points. 

5. Replace all clamagecl wiring a«d 

shielding. 

*6. Correct malfunctioning generator 
or starter. 
*7. Correct generator output. 

8. Adjust noisy valves. 

*9. If missing occurs on road test, 
ignition system sliould be cheeked 
and spark plugs removed, examined, 
cleaned, reset, and replaced if neces- 
sary. 

*10. Remove causes of other Icnocks, 

noises, and unsatisfactory engine per- 
formance. (Vacuum gage is valuable 
for diagnosis of trouble.) 

Fud system; cooling system 

1. Clean dirty sediment bowls. 
*2. Correct fuel pump li'alcage. 

3. Tighten connections; repair or ve- 
pliiee tviblng; check valves. 

*4. Correct malfunctions of fuel 
pump." 

5. Tighten radiator supports, braces, 
and attachment of shell to core. 

*6. Correct all evidences of vyater 
leakage. 

7. Adjust incorrect fan belt tension ; 
replace unserviceable belts. 

8. Replace unserviceable hose and 
hose clamps; check heater. 

Brakes; springs 

*1. Replace worn brake lining. 

2. Correct any leaks in system. 

3. Fill master cylinder to level. 

4. Centralize and adjust hydraulic 
brakes. 



JSrakeH; uprinys — Continued 

5. Correct malfunctioning of .system. 

6. Adju.st proiK'Uer shaft hiinrt brnke. 

7. Replace unserviceable shock ab- 
HorlierH iind linkiif,');; rc|>li'iii«l] Ihiid. 

8. Jti'ijulr hruken or hjciHe N|ii'liig 
hold-down bolts, clips, and cciilev bolts. 

1). Tighten k)o.se .sluickle bolls. 

Steering tnechanism 

1. Adjust or repair excessive play 
in — 

*Steering knuckle bearings. 
Tie rod and drag link eiuLs. 
♦Bushings. 

Sector shaft and steering gear. 

2. Tighten attachment of steering 
mechanism to frame, and of steering 
column to bod.v. 

8. lieplace any excessively worn or 
bent parts. 

4. Tighten, replace, or secure prop- 
erly all lock washers, cotter keys, nut.s, 
and similar items. 

*5. Adjust wheel stop.? when turning 
radius is incorrect; note any wear on 
drag link. 

6. Lubricate entire mechanism while 
front wheels are olf the lliior. 'L'urn 
wheels from side to. side to insure ilis- 
tribution of lubricant and to a.sccrtain 
whether or not the entire mechanism 
works freely. 

Vlutoh; truiusM-issions ; ishiiftn 

1. Adjust incorrect clutch free travel 

and floor clearance. 

*2. Repair defective shifter mechan- 
isms. 

3. Tighten all loose bolts and nuts, 
supports, carriers, and cover plates. 

*4. Correct any leakage of lubricant. 

5. Correct misaliuement of universal 
joints. 

*6. Repair all fractures. 
*7. Replace excessively worn spline 
and universal joints. 

8, Open vents. 

9. Repair or replace muffler or tall 
pipe. 
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Pinal record Final record — CVjiUimu'd 

1. Check road lest Signature of mecliunic. 

2. Kecord of defects remaining: Signature of sergeant. 

Unit. 4. Maintenance insiiection certificate 

Correction necessary. ^7 motor oflScer (required l)y AR 

3. Meclianic's certiflcate: 850-15). 

Diltt\ RA VSD 747 

/. Seni'uinnual {(>,0()0 miles). — Muiiilenimce operations are iionnally 
perfoniied by the ref^iincntal second echelon of mainteniince. Under 
extremely severe opcratinn^ conditions, certain items may have to l)e 
cliccked every 2 or 3 months. An instructional guide similar to that 
used for the monthly nniintenance operations should be drawn up. 
All accessory units arc disassembled, cleaned, inspected, and lubi'i- 
catod, and they are repaired or exchanged if necessary. Maintenance 
o])erations which should be included normally at this period are as 
follows : 

(1) Rccof(h. — Included should he inspection of veliiclo, repair, and 
0])erating records for the period followed by a road test. 

(2) En(/ine time-up. — liicliided should be a check of the oil filter 
and air cleaner; a vacuiitn and compression testj cleaning of oni^iiie 
interior and oil pan; adjustment of valves; servicing,' of ignition 
system, generator, and starter; a check on the tightness and service- 
ability of all parts and accessories. 

(3) F^iel system. — ^Included should be examination and servicing 
of the fuel pump, carburetor, fuel lines, and tanks. 

(4) Cooling system. — Included should be examination and servicing 
of the radiatoi-, fan belts, and Avater pump. 

(5) Imti'umients. — Included should be a check, servicing, and re- 
placement if necessary of horns, lights, wiring, windshield wipers, 
and panel instruments, gages, and controls. 

(6) Cluic\ tramiimsion; and transfer case. — ^Included should be a 
check of clutch travel and floor cleai-aiice, shifter mechanisms, trans- 
mission and transfer case supports, grease seals, tightness, and lubri- 
cation. 

(7) Propeller shafts and universal joints. — Included should be an 
examination for slackness, free movement of splined joints, grease 
seals, and lubrication. 

(8) Driving axles. — Included should be a check of backlash; inspec- 
tion, lubrication, and adjustment of wheel bearings, spring dips, and 
holddown bolts, shackles, and driving flanges; a check for leaks; 
examination of grease seals ; lubrication. 
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(9) Steering TnecJumism. — Included should be a chec-lc of the uttach- 
ment of the steering mechanism and column, steering liiikafie, excessive 
play, steering stops and turning angle, and lubi-ication. 

(10) Front end. — Included should be a chock of spring hold-down 
bolts, rebound clips, shackles, shock absorbers, lubrication and adjust- 
ment of wheel bearings, tie rods, and tires for wear and alinenienl. 

(11) Oeiicfd/. — Included slwnild Im a.ii cxaminidioM of ihe ba((orv, 
body and attachments, cui-tains, to]), windshields, muiUer, ami (ail 
pipe. 

(12) Engine. — Check engine by bringing engine up to oi^erating 

temperature and checking I'esults of tune-up for quietness; idling 
speed; acceleration; leaks in carbvu-etor, fuel pump and lines, cooling 
system, oil lines and seals. 

(13) Road test and record of operation. 

g. Troop, hattery, and regimental second echelon repairs. — Tlie 
examples below do not indicate all the operations performed but show 
some of the connnoii ones. Circular 1-10, OQjVIG, covers the o])oi"a( ions 
in detail for the entire second echelon. 

(1) Troop or haMery. — (a) Adjustments. -^^h^^l bearings; y)edal 
clearances; steering gear and linkage; fan belts; water pump; sjiring 
shackles; lights. 

{h) Replacements. — Carburetor; generator; distributor cap and 
rotor; fuel pump; batteries and cables; manifold; instruments and 
switches ; oil lines and filter ; brake shoes. 

(2) Regiment. — {a) Adjustments. — Steering geometry; voltago 
regulator; carburetor; generator; valve tappets ; timing. 

{h) Replacements. — Tie rods; distributor points; valve springs; 
carburetor; fuel pump diaphragms. 

88. Maintenance on the march. — a. Maintenance personnel. — 
Where marches of tactical units are involved, each organization will 
have the maintenance personnel allowed by Tables of Organization, 
and possibly some attached third echelon personnel. Maintenance ]5er- 
sonnel of batteries, troops, or similar units normally ride at the tail of 
their respective units. 

i. Equipment, spare parts, and spare units. — The repair equipment 
available consists of the tools and equipment allotted by Tabic of l^asic 
Allowances for each organization. The parts and units carried should 
be suflicient to covoi* all malfunctions and failures that experience has 
shown will probably occur. Where small organizations such as bat- 
teries, troops, or similar organizations operate by themselves, sullicient 
sjDare units should be furnished from the regimental second echelon or 
from the third echelon. 
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c. Repair procedure. — During marches, roadside repairs to disabled 
vcliieles are frequently teiuj)oiary in cliaracter. Upon reaching its 
destination, tiie vehicle should be repaired properly. The driver always 
remains with the vehicle unless ordered by comiJetent authority to 
abandon it. 

d. Towln.g disa})]eil vehicles. — Arrangements in any column for tow- 
ing disabled vehicles will dei)end upon the type of vehicle, road condi- 
tions, type of march, and other considerations. Towing vehicles should 
be provided with tow bars, tow ropes, or tow chains. 'Wlien repair per- 
sonnel are working by the side of the road, warning guards, signs, or 
flags must be put out unless tlie vehicle is completely oil' the road. At 
night, red lanterns should be utilized. 

c. Abandoning vehicles. — When vehicles on the march become dis- 
abled and for some reason are not towed or are not capable of being 
towed witli vehicles within the organization, they may be abandoned 
either temporarily or pei'manently. 

(1) When the abaiidonment is temporary, -the driver and possibly 
a mechanic are left with the vehicle. In the combat zone, considera- 
tion must be given to the possibility of not recovering the pei-sonnel 
and facilities thus detached. Every eH'ort should be made to remove 
to other vehicles all essential combat equipment px*ior to abandonment 
of the vehicle. A driver left with a vehicle awaiting maintenance or 
salvage personnel should be given explicit orders concerning the 
removal of the load. 

(2) If the abandonment is permanent, the px'oper steps should be 
taken to comply with orders covering such action. Vehicles should 
bo tagged to sIioav the reason of their unserviceability. When oper- 
iiig units abandon vehicles, tlie supply service concerned must be fur- 
nished accurate reports as soon as practicable of the location and 
general condition of such vehicles. 

Section XVI 

LUBBICATION 

Paragraph 



General , 89 

Methods 90 

Schedules 91 

Lubricants 92 

Application 93 



89. General. — ^Lubrication is an essential part of preventive main- 
tenance; it determines to a great extent the serviceability of parts 
and assemblies; it influences materially repair and operation costs; 
it is one of the most important factors affecting dependable mobility 
and useful vehicle life. 
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90. Methods. — Lubrication operations may be decentralized or 
centralized. In either case, the unit commander assigns definite re- 
sponsibility for these functions. The motor ofllcer, assisted by the 
motor sergeant, prepares lubrication schedules, supervises lubrication, 
and makes frequent inspections to assure himself that all vehicles arc 
properly lubricated. Good team work must be developed if the 
desired results are to be accomplished. 

a, DeceiitraUzed bubricatio'ii. — This method is particularly appli- 
cable to field service operations, and will give excellent results when 
pci'Sonnol ai'e i^ropcM-ly trained and supervised aiul lubriciitimi sciied- 
ules uru carefuly followuil. Jicsixnusibility is divided an follows: 

(1) Ih-iver. — ^The driver performs the prescribed drlypr's lubri- 
cation functions (par. 73c). 

(2) Mechanics. — The mechanics perform special lubrication to in- 
clude gear cases, steering gear housing, wheel bearings, uuiv-ersal 
joints, starting motor, generator, distributor, clutch release bearing, 
water i^ump, fan, air cleaner, and changes of crankcase oil. 

(3) Supervisors. — Chiefs of sectioiis or truck masters are charged 
with direct supervision of lubrication by the driver. They should 
make frequent inspections to insure correct lubncatioii in accordance 
with the lubrication schedule. 

h. Centralized lubrication. — ^Wlien this method is employed, all 
lubricating functions are carried on at a central point and rivers 
are relieved of all resi^onsibility for lubrication except the replenish- 
ment of crankcase oil. Vehicles should be sent to tlie central sta- 
tion when lubrication is required, accompanied by the driver Avliose 
services should be utilized to expedite the work. Centralized iubri- 
cation is not recommended for field sendee operations. 

G. Detaclied service. — "Wlien automotive vehicles are detaelicd from 
their organizations for such periods of time that they will miss their 
scheduled lubrication' service, provision should bo mude for the ])er- 
formance of the lubrication functions. Arrangcuients should bo 
made to send qualified pei-sonnel and the necessary supplies and 
equipment with the vehicles, have lubrication performed by other 
units, or provide the inecessary supplies and equipment for the driver 
to perfox-m the operations. 

91. Schedules. — ^Lubrication schedules are required for each make 
of vehicle. The schedule or chart furnished by a manufacturer form;!? 
the basis for organizational lubrication procedure. In cases whcro 
recommended periods are too infrequent to provide the desired lubri- 
cation for military purposes, necessary modifications must be efTectod. 
In general, the chassis and slow-motion parts should be lubricated 
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every 7 days or 50 houi-s of vehicle operation, while the crankcaso 
oil should Ije checked frequently and chanr^cd after not more than 
1.000 niileij of oj)erati()n, or more often during proloii;ied periods of 
cross-country driviiifr^ hai-d pulls, or idling. Gear lubricants should 
be checked weekly and chaniired seasonally unless operating mileage 
i-equirei more fmiueiit clianges. Severe opertiting conditions may 
require inuiiediafe attention, es])ecially in cnses M'here vehicle rom- 
poiients luivc been submerged in watei-, chemicals, snow, or mud. 

a. Recordx. — complete record of lubrication will be kept for 
every vehicle. Responsible personnel will accomplish a check sheet 
at regular intervals to indicate; the actual mileage and date at which 
each component receives such attention as prescribed. 

1). I mt motions. — Lubrication instructions for the various com- 
ponents of these vehicle groups, as discussed in detail in preceding 
sections, are consolidated and charted for review in the lubrication 
schedule and chart below. 

c. Supj>1ies. — ^Lubi'icants and application equipment should con- 
form to the i-ecommendations of responsible manufacturer or the 
supply services concerned. Wlien thesei recommendations are in- 
consistent, authorized bulletins and circulars publisl\ed by the supply 
services and local regulations should govern. During field service, 
it may not be j^ossible to supply a complete assortment of lubricaiits 
ciilk'd for by Uic schcchdc. (;o meet the recommondiitions and it will 
then be necessary to make best use of those available, subject to 
inspection by the regimental motor officer in consultation with re- 
sponsiljle ordnance personnel. 

92. Lubricants. — Correct lubrication requires the use of several 
types of lubricants and the application of each type in accordance 
with the. lubrication schedule below. 

a. Symbols. — The SAE identification nmnbers are used to indicate 
the viscosity (body) of an oil but do not in any senscr reflect quality 
or specific characteristics. Government symbol (Navy contract) 
nunibei-s and the SAE viscosity equivalents for engine, transmission, 
and dilTeT-ential oils are tabulated in the lubricating oil viscosity 
chart below. Federal or U. S. Army specifications for greases and 
fluid lubricants are incomplete and Navy contracts do not apply. 

(1) Selection. — Some confusion in the selection and use of sti'aight 
mineral oils available under the Navy contract have resulted from 
the fact that certain oils may be used for either the transmission or 
the engine. For example, Navy symbol No. 3100 is classified as 
SAE 90 when required for a transmission, and SAE 50 when re- 
quired for the engine. Actually there is no difference in these oils. 
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LUIiUlCATKJN CHART 




ti]F.ll(i cap 



FAN MUB CEASiNO 
(flF^lit. plug 

l£] No t.Mingi 
FRONT AXLL OlF FE RENTI At, 
©OfDif and /ilF*/ p'uji 



UNlVERSAl, JOINT 
KiVUChLt LO>v£f titANfNO 
pr «tsji* tilting in sach IronI 
«■■• ffriving llqnga iiunnian locl^d 



REAR AXLE OlFFEflENTlAL. 
(!> Oram and liUar plugi 



SYMBOLS 


PERIODS 


LUBRICANTS 


A- SOOMllai 
□ - lOOOMtlst 
O- ZOOOMiUt 

O- /eoooMiui 

I Saoionolly 


■ - Engina oil 

r - wa'«r pgmp grtoif 
« • C*l» O'l 

w - Va*«l<rii 01 piitglaium 



.WATEP PUMP SHAFT 
ACraOK cup I turn 
• At («4Ui«tO 
STARTER MOTOR 

{i)Bin4ii dnvi 
.CLUTCH THROMOUT BEARINQ 
•&O1I cup 



FRONT fROPELLEB SHAFT 

E) ' • ' 5lit> IB-llil) 

.PRQP£tLER COUPLING SHAFT 

i?P»ll»H(t t t Ufl.»»>t4t(|| 



JIEAR SPRING BOLT ANQ SHACklC 
3 Prongr* (iiltngiptr ip'ino 



285004°— 41 8 
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Pari and (i///>h'cntion 



Clutch llirowout l)C!iriiig oil 
cup. 

Shock iihKorber iinii pressure 

fittings (8). 
Water pump grciiso cup (one 

turn). 

1,000 MII>BS 

M 

Clutch shaft prCFsure fittings 
(2). 

Differential housing phJgs (2).. 



Distributor shaft oil cup -, 

Drag link and tic rod pressure 

fittings (4). 
Engine crankcase 



Amount 



Engine crankcase flushing oil- 



Engine front trunnion pressure 
fitting. 



7 drops 

As required. 
As required. 

As required. 
As required 



3 drops 

As required. 



Lvhricant 



I Bflow 
S2° F 



6 quarts- 
4 quarts- 



Engine oil 

Cha.'--sis lubricant 

Water pump grease. 

Chassis lubricant 

Gear oil 



Engine oil 

Chassis lubricant. 



Engine oil. 
Engine oil. 



As required- Chassis lubricant- 



SAE 20. 
Soft 



SS" F 
75° F 



SAE 30. 



Ahove 
75° F 



SAE 40. 



Medium. 



Soft 

SAE 90. 

SAE 20. 
Soft 

SAE 20- 

SAE 10- 

Soft 



Medium- 
SAE 140. 



SAE 30- 
Medium. 



SAE 30. 
SAE 20 



SAE 40. 



Medium. 



Remarks 



Oil line extends through clutch 
housing. 

Applj' until fresh clean grco-oe ex- 
trudes from bushing. 

Never use chassis or fiber t.vj)o 
grease. 



-\pplj' until fresh clean grease ex- 
trudes from bu-sliing. 

Check and maintain proper level, 
Drain, flush, refill after first 
1,000 miles. 

Do not over lubricate. 

Apply until frc.sh clcnn gre.ise ex- 
trudes from bu.'ihing. 

Check gage d.iily. Mainl.iin projicr 
level. Drain thoroughly wliile 
hot. Add flushing oil, idle engine 
5 minutes, rcdrain. Do not u.st> 
kerosene or solvent. 

Apply until fresh clean grease ex- 
trudes from bushing. 



o 



Fan hub bearing plug 

Generator oil cups (2) 

Linkage; bumper roller; pintle. . 
Pedal shaft pressure fittings (3) . 

Propeller shaft brake anchor 
pin pressure fittings (2). 

Propeller shaft slip joint pres- 
.sure fittings (3). 

Spring shackle and bolt pres- 
sure fittings (12). 

Steering knuckle lower bearing 
and Rzeppa universal joint 
trunnion socket channels (2). 

Steering knuckle upper bearing 

pressure fittings (2). 
Transfer case housing plug 



Transinis.sion housing plug. 



Fill 

3 drops ■, 

.^s required 
As required 

As required. 

.A.S required. 

As required, 
-^s required. 

.4s required. 
As required. 

As required- 



Engine oil 

Engine oil 

Engine oil 

Chassis lubricant 

Chassis lubricant 

Gear oil 

Chassis lubricant 

Gear oil 



Chassis lubricant- 
Gear oil 



Gear oil_ 



SAE 20.- 


SAE 30 


Soft 


Medium 


Soft 


Medium 


S.4.E 140- 


SAE 140 


Soft 


Medium 


SAE 140- 


SAE 250 


Soft 


Medium 


SAE 140- 


SAE 250 


SAE 90_. 


SAE 140 



Remove slotted head screw. 
Do not over lubricate, 
-■^void waste. 

Apply until fresh clean grease ex- 
trudes from bushing. 

Apply until fresh clean grease ex- 
trudes from bushing. 

Avoid excessive lubrication. 

Appl3' until fresh clean grease ex- 
trudes from bushing. 

Remove relief plug before filling and 
to chock level. Insert fitting in 
axle driving flange. Do not use 
chassis lubricant. 



Check and maintain proper level. 

Drain, flush, refill after first 

1,000 miles. 
Check and maintain proper level. 

Drain, flush, refill after first 

1,000 miles. 



M 
«) 
■I. 

o 

Cjl 



LUBRICATTON SCHEDULE -Continued. 



Part atu] application 



2,000 MILES 

Air clenner reservoir 

Brake fluid reservoir plug 

Engine crankcase oil filter 

Propeller shaft universal joint 
1^ pressurf; fittings (6). 
<^ Shock absorber reservoir plug 
(4). 

Spring leaves (spray) 

Starting motor oiler 

Steering gear housing plug 

6,000 MILES OR SEASONALLY 

Cooling system 



Amount 



As required. 

A.S required. 
As reqviired. 
A.S required, 
.^s required. 
,4s required. 

2 drops 

As required. 



19 quarts- 



Luhricant 



Engine oil. 



Below 
3S° F 



SAE 20.- SAE 30. 



32° F 
76° F 



A hove 
76° F 



SAE 40. 



Lockheed #21 Hydntulic brake flviid with level J^-inch 

below top of tank. 
Replace. 




Gear oil 

Houdaille #1400 fluid 
Penetrating oil 



Engine oil. 
Gear oil 



SAE 20... 
SAE 140.. 



SAE 30 

SAE 140/260. 



Rriunrktt 



CD 
O 



Drain, cle^sn, and rofill. Check 
daily and inainliiiu )>ioiier level. 



Replace filter vartriilRo as required 
to maint.Tiii rli-HU nil. 

Do not uso cIiMs.-ii.'-- luhricant. Ap- 
ply until ovcrfliiw ;U iclicf v.alve. 

Maintain ribcrvoir level. Keep 
out forei.cn niailov. 

Optional; not recouuucnded by 
mauufactvircr. 

Do not overlubric.'vto. Keep oil 
of! commutnlor. 

Use steering gear Inbrirnnt if avail- 
able. Fill l)o\ising. 



Clean water or jinl ifn-oi'e .solnlion. 
Drain, flush, and refill. Check 
daily. 



Distributor breaker arm felt 

wick oiler 

Distributor cam 

Front axle diflFerential housing 

filler plug. 

Rear axle differential housing 
fiUer plug. 

Speedometer cable and gear... 
housing. 

Starter Bendix drive 

Transfer case housing filler plug. 



P Transmission housing filler plug. 



Vacuum power unit cylinder 

cap plug. 
Wheel bearings 



1 drop. 



Engine oil I SAE 20 



Wipe... 
9 pints. 



3 qviarts- 



As required. 

As required. 
3 quarts.. 



5 quarts 

2 ounces 

As required. 



Vaseline or petrolatum. 
Gear oil 



Gear oil. 



Graphite.' 



Engine oil. 
Gear oil 



Gear oil. 



SAE 90-. 



SAE 90. 



SAE 10_. 
SAE 140. 



SAE 90-. 



SAE 140- 
SAE 140. 



SAE 20.. 
SAE 250. 



SAE 140 



Bendix vacuum cylinder oil 

Grease Medium. 



Hard. 



Do not overliibricato. 

Do not ovcrhil)r)r.i(o. 

Drain, flush, and n-lill. Seasonal 

changes to be m.-ido n-gardless of 

mileage. 

Drain, flush, .ind refill. Seasonal 
changes to bo ni:ido n'gardlcss of 

milcige. 

To be done only by onln.-ince repair 

shop. r 

Remove, clean, and liii) in oil. 
Drain, flush, and refill. Se.ason.al 
changes to bo ni;ido ti-gardlcss of 

mileage. 

Drain, flush, .'md rolill. Seasonal 
changes to be ni.-xilo n-gardless of 

mileage. 

Be sure to rei>l.'ico cij) :>fter hibri- 
cating evcr\ 0,000 (o 10,000 miles. 

Disassemble. <-l<'.'ni, .nnd repack 
6,000 to 10,000 nn'liv. Do not 
lubricate tlin.URh wIhh'1 cap fit- 
ting. Use wheel be;iring grca.'se. 
Do not ovcrliilirio.'ilo. 



XOTE. — Clean around Dller plugs and «ipe oil Stiings hpforp aiiijlying luf.ricaDl. I-ul ricatc tliai.-i.'! parts afttr washing vehicle or after prolonjt- J ii.hm iimtIm; t! mugh «a!«r 
an 1/or snow. 



lieqidrcmerxi 



]<'iigine oi 
SAE 
SAK 

SAE 
SAE 



1: 

10 (HI \V). 
20 (20 W). 

30 

40 



Gear oil: SAE 90. 



Gcar oil, extreme pressure: 

SAE 90 (EP) 

SAE 140 (EP) 

SAE 250 (EP) 

Chassis lubricant: 

Winter grade (soft) 

Summer grade (medium). 



Water pump grease 

Wheel bearing grease: 

Winter grade ()]ic(liuni)„ 
Summer grade (hard).. 



Am 



Covlrod or dcfig nation 



ual Navy contract: 

Symbol 2110 ' 

Symbol 3050 

Symbol 1005 » 

Symbol 3005 

Symbol lOSO' 

Symbol 30S0 



SidiflUiiic spccificniion 



Annual Navy contract: 

Sj-mbol 1100 (medium). 
Symbol 3100 



It. p. S. class 14: > Supplied by 
I contractors. 

\T, P. S. class 14:' Supplied by 
j contractors. 



T. P. S. class 14 >. 
■T. P. S. class 14 



VY -0-496, SAE 20- 
VV -O -196, SAE 30. 



VV-0 490, SAE 40- 



''SAE 90/140/250 sjiecifications 
for transmission, differential, 

transfer case, steering gear 
hoasings, and universal joints. 



fVV-Lr-761, Class B ». 
yV-lr-mi, Class C 



Chassis grease (grade 1 or soft).. 
Chassis grease (grade 2 or me- 
dium). 

Water pump grease (calcium) 

'Wheel bearing grease (grade 2 or 

medium). 
AVheel bearing grease (grade 3 or 

hard) . 



Emtrgenry rovdiliint 



CO 

I, 
O 
CJ1 



Specify for emergency n-(iiiire- 
ments branded, "preniiiun" or 
"regular" first quality autimio- 
tive engine oils priKiueeil by 
reputable and c.'ij)orioini'd ('dui- 
jjanies. 

Specify in addition to SAIC desig- 
nations, branded, higliesl qiml- 
ity, noncompoundcd iinlonio- 
tive gear lubricants jjroilm'ed 
by reputable and experiiMKH-d 
companies. 



Petrolatum or vaseline. 

Penetrating oil 

Hydraulic brake fluid.. 



Shock absorber fluid. 

Solvent 

Vacuum cylinder oil- 



Fed. Stock Catalog 14-P-95 

Fed. Stock Catalog 14-0-3217. 
QMG ES 377 



T. P. S. class 14, 51 ». 



U. S. Army No. 2-67 

Oil, penetrating, noncorro.sive_ . 
"Lockheed" No. 21 hydraulic 
brake fluid. 

"HoudaiUe" No. 1400 fluid 

P-S-661A 

Bendix vacuum cj-linder oil 



' Treasury Department, Procurement Division, General Schedule of Supplies, Class 14, quarterly grease contract. 
' Will be used by Treasury Department, for contrnets beginning Oct. 1, 1940. 
' For delivery in the District of Columbia, nearby Virginia and Maryland, only. 

< For temperatures from +10" F. to —15° F.; below -15° F. add 55 percent transformer oil (Kavy symbol 904SJ to engine oil SAE 10 W (Navy symbol 2110). 
» These oils recommended by reason of higher viscosity indices. 
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Navy symbol 



and 



and 



and 



and 



and 



and 



and 



2075 Refrigeration oil 

2110 Forced feed oils..- 
2135 Automotive and 

general oils. 
2190 Automotive 

general oils. 
2250 Automotive 

general oils. 
3050 Automotive 

general oils. 
3065 Automotive 

general oils. 
3080 Automotive 

general oils. 
3100 Automotive 

general oils. 
3120 Automotive 
general oils. 

1005 Class A oils 

1080 Class A oils , 

1100 Aviation oils 

1120 Aviation oils. 

1150 Aviation oils 

40fi5 Conipounricd oil 

50(i5 Mineral marine en- 
gine anil cylinder oils. 
5150 Mineral marine en- 
gine and cylinder oils. 
5100 Mineral marine en- 
gine and cylinder oils. 
0135 Compounded steam 

cylinder oils. 
7105 Compounded steam 

cylinder oils. 
8190 Compounded air 

cylinder oils. 
9045 Transformer oil 



Saybolt -universal vis- 
cosity (seconds) 



SAE No. 



At 130° 
F. 



70-90 
90-120 
120-145 

185-205 

245-280 



180-200 

50-65 



At 210" 
F. 



45-55 

60-70 

76-90 

90-105 

115-125 

62-68 
76-84 
93-103 
115-125 
140-160 
65-75 
65-75 

13.5-165 

180-220 

120-150 

95-110 



En- 
gine 



low 

20 
30 
40 

20 W 

30 

40 

50 

60 

30 

40 
50 
60 
70 

« 
(*) 
0) 
(*) 
(*) 



Gear oils » 



80. 

90 (low). 

90 (high). 

110 (low). 

80 (medium). 
80 (high). 
90 (medium). 

140 (low). 
140 (medium) 



1 For temperatures between minus 10° P. and plus 10° F. 

» These oils recoimnended by reason of higher viseosicy indices. 

' Except when extreme pressme (EP) or hypoid lubricants are recommended. 

I Not used. 

RA FSD 715A 
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(2) Claissificati-on.— The SAE numbei's used to classify transmis- 
sion oils are derived fr-om viscosity measurements in Saybolt fui-ol 
seconds taken at 100° F., whereas the SAE numbers used to classify 
enirine oils are derived from viscosity iiioasuroiiuMits in Saybolt 
universal seconds taken at 130° F. and 210° F. For approxiiiiate 
conversion, Saybolt fui-ol viscosity values when multiplied by ton 
give the Saybolt univevsnl equivalents. 

/>. Ti/i>i's. — (1) Jyiihi'iadtinij o'ds.—\juhv\cA\in\<^ oils are scloclcd 
from the mineral oils specified in the Mavy DciJai'tment conlract. 
They are characterized by i^hysical properties such as viscosity, 
flash point, and pour point and should be used in accordance witli 
recommendations as approved or amended by military aufhorily. 
In these veliicles, liibricatinjj; oi- engine oils of the proper viscosity 
arc employed to lubricate engine bearings, the electric starler, gen- 
erator, distributor, fan bearin<;-s, and slow-moving surfaces such 
as brake pedal pivots, linkages, hinges, etc. 

(2) Chassis lubricant. — A grease of light consistency which has a 
tendency to spread rapidly over bearing surfaces, cling to thein for 
a long period, and resist the action of and seal against water and 
dirt, is required in high-pressure greasing equipment to lubi'icate 
slow-moving elements of the chassis equipped with pressure fix ings. 
Several basic types of greases are commercially available for chassis 
lubrication of components such as spring shackles, king})in upper 
bearings, pedal shafts, the tie rod and di-ag link, etc., but excluding 
wheel bearings, the water pump, and univei'sal joints except inuler 
certain conditions. These types incorporate a calcium, aluminum, 
or soda soap base and generally range in consistency fi-om a semi- 
fluid to a inedium grade or an unworkecl penetralion (A. vS. T. ^f.) 
of about 300. 

{a) Caldum soap grease. — This grease has been in use for (he 
longest period. It is yellow in color, smooth in texture, and eontnins 
a low viscosity mineral oil. It is insoluble i?i water but has a very low 
melting point and will leak out readily at modei'ate temperalures. 

(h) Aluminum soap ffrea-^e. — This grease is light amber in color 
and quite adhesive. While it is not soluble in water, the latter has 
the effect of destroying the lubricant's adhesive proi^erties. 

(c) Soda soap greasp. — This grease has the highest melting ])0!nt 
of the several types mentioned and will not separate at temperatui-es 
in excess of 250° F. It has been found that a soda soap -grease 
having a low ^oda soap content under 8 peirent in combination with 
a very high viscosity cylinder oil stock is usually water resistant to 
road wash or submersion. The lubi icating and load-carrying prop- 
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ertles of such pri-eascs arc governed by the quality and viscosity of 
tlic mineral oil used ii.s a Ijuso stock and not by the, <;;r(>aso coiiHiHl ene v 
which is propoitional to the soaj) content. Specifications for grades 
are indicated by numbers to facilitate selection based on the desired 
ease and manner of application, in consideration of the temjjcrutures 
and equipment involved, 

Notk, — I''(M' Ki'Mcnil .siiiiiiiicr coiidlllmiH, n.si> a kpikIo No. 2 (incdhiin) micli hh 
Marfak 2 or equivnleni. For guuunil wIiiIlt conditions where the lubrication 
is ijerformecl in an enclosed or heated building tmd where the prevailing out- 
door temperatures are below 32° F., use a grade No. 1 (soft) such as Marfak 
1 or equivalent. For very low atmosphei'ic temperatures where lubrication 
iii i>erformed outside at twnpenitures genernlly below 32° F., use a grade No. 0 
(semilUiid) such as Marfuk 0 or equivalent. (Refer to current contract 
schedules.) 

(3) Water jmmp grease. — ^This grease is developed specifically for 
water pump^ which employ gland packing. Such a grease should 
be high in calcium soap content to obtain the required consistency 
and melting point for adherence of the lubricant to the shaft Avhen 
in contact with hot water. 

(4) WJi-eel hearing grease. — ^This grease, fibrous in nature, has a 
high melting point and a very strong tendency to cling to bearing 
surfaces which makes it particularly suitable for the lubrication of 
parts and assemblies where centrifugal force tends to throw out the 
lubricant, but it is usually soluble in water. In all atmospheric tem- 
pei-atnrcs down to approximately plus 10° F., use a grade No. 3 
(hard) such as Marfak 3 or equivalent for roller bearings and in lower 
tem))eratnres, use a grade Xo. 2. 

(5) Gear oils. — Tlieso lubricants are heavy bodied pure mineral oils 
that are used for the lubrication of axle differentials, the steering gear, 
transmission and transfer case, and universal joints. Current SAE 
practice discontinues the use of references to SAE 110 and 160 gear 
oils in favor of SAli 140. Generally, the SAE 140 and SAE 90 grades 
of quality lubricants will serve for most equipment under ordinary 
sunnner and winter operations respectively. The SAE 140 is given 
a viscosity range in Saybolt universal seconds of 120 to 200 at 210° F. 
and must have such a consistency so as not to channel in service at plus 
35° F. Extremes in temperature or service conditions may necessi- 
tate the use of SAE 80 (below minus 20° F.) or SAE 250 (high limit). 
Straight mineral oils rather than hypoid lubricants are recommended 
by reason of their stability and wide source of supply. Characteristics 
to be considered include such factore as sufficient viscosity to prevent 
wear, resistance to channeling at low temperatures, physical stability, 
facilitation of gear shifting during cold weather, and freedom from 
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gear clashing durinf^ warm weather. Anothor factor, wliilo not 
iM'Iii 1,0(1 lo liilii'ical ion ri'('((ii(!iil.ly umiimch iiHxIilio.al.ioiiK of HpiKii- 

ficiiljojis as couciiiiis liiiikiif^i! iind its clirniiiaLioii. 

(6) Fluid gear lulrncant. — Under certain conditions, a substitute 
for <(eiir oil may l)c jji'cl'ciTed in Lhu foi'iii of a iluid gear liibi icaiil of 
tlie Murfak grease type for use i7i the drive shaft and front axle univer- 
sal joints to coiintonict the oll'ects of water and limit loss of luhricant 
due to leakage throngli worn seals or loosened housings. 

(7) Miscellaneovs fluids. — (a) Penetrating oil. — This oil is used 
principally to get into places that have become very dry or rusty, such 
as brake liidcage, nuts or bolts that cannot be loosened or tightened 
with a reasonable amount of effort, and to free or clean otiier 
meclianisms. It will not corrode any metal in machine constrnction. 

(Z)) Petrolatunn. — This compound is used for the disti-ibutor cam 
and to coat battery terminals and connections to reduce corrosion. 

(e) Gleaning solvent. — This solvent is a compounded fluid used for 
washing engines, parts, and assemblies. It is not highly inflammable 
but should be employed with caution when used arouiid hot engines. 

(rf) Alcohol. — ^Hydraulic brake parts should be cleaned with de- 
natured alcohol. Gasoline, kerosene, cleaning solvents, and oils must 
not be used. 

c. Weather factor. — In genei'al, a lighter or lower viscosity lubricant 
is used in cold weather. Viscosity may be described incidentally as 
that quality of oil which increases or decreases under heat or the lack of 
it respectively. Likebuttei- in tlie summer heat, it thins out whereas the 
same substance in the cold thickens and becomes hard, and the hai\dling 
in lubrication equipment is affected accordingly. 

93. Application. — Lubi-icants are applied to vehicles by employ- 
ing the equipment provided by Tables of Basic AUoAvances. 

a: Lubricating oils. — Oil should be poured into the engine crank- 
case through the filler pipe. Extreme care should be taken to pre- 
vent dirt and other foreign materials from entering the crankcase. 
Oil measures and funnels should be scrupulously clean. Oil is ap- 
plied to other required surfaces by using an oil or squirt can. 

h. Gear lubricants. — Gear lubricants should be introduced into gear 
cases through filler pipes. If a gear lubricant bucket with pump is 
available, it should be used to expedite the work. Care should be 
taken to prevent overfilling and the level should be checked after the 
mechanism has been warmed in operation. 

c. Chassis lubricants. — Chassis lubricants should be applied by 
using a high pressure hand gun or a power ojjerated grease gun. 
Lubrication fittings should be cleaned before the grease is applied. 
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Grease sliould be forced through (he besiriiig until cleun grease is vis- 
ible on l)oth ends of the bearing. 

d. Water fwinq) grea,se. — ^^Vater jnnnp gi-euse, wlien required, should 
be a])plied by using the grease cuj). 

e. Fiber greases. — To lubricate wheel bearings, the wheels should 
be dismounted, old grease removed, and bearings cleaned, dried, and 
inspeclc'd. The hoiu-ings should then bo dipped or coated with engine 
lubricating oil (in order to cause the grease to adhere to the balls or 
rollers) and repacked with the grease. Care should be taken that 
the correct amount of lubricant is used and that the wheel bearings 
are properly adjusted. Close adherence to approved recommenda- 
tions is essential. 

/. Miscellaneous htbricants and fluids. — (1) Spring liibriGant. — ^If 
the spring is provided with a spring cover, the lubricant should be 
forced into the cover. If no cover is provided, the spring should, 
when necessary, be removed, disassembled, cleaned, and thoroughly 
lubricated. Partial lubrication may be achieved by jacking up the 
vehicle, separating the spring leaves, and applying lubricant between 
the leaves with a jnitty knife, or by spraying. 

(2) Penetrating oil. — If supplied in small quantities, the penetrat- 
ing oil will usually be furnished in a can, similar to a squirt can, 
ready for use. If furnished in quart or larger containers, the oil 
should be removed from its container as required and applied with a 
squirt can. 

(3) Petrolatnrrh or vaseline. — ^Petrolatum or vaseline should be ap- 
plied with a brush or in small quantities by hand. 

(4) Cleaning solvent. — Cleaning solvent should be used with a 
stiff bristle brush or applied by an air operated cleaning gun. Metal 
brushes shoidd never be used when cleaning an engine and the solvent 
shouUl not be introduced into the interiors of the accessories, conduit, 
or oil lines. 

g. Oomnnon mi.itakef!. — Inexperienced men often make the following 
mistakes when lubricating vehicles: 

( 1 ) Ignoring lubricating charts and in.structions. 

(2) Substituting inferior or improper lubricants. 

(3) Neglecting fittings or special lubrication requirements by reason 
of lacking proper lubricant for same instead of reporting circum- 
stances promptly and securing necessary supplies. 

(4) Changing the engine oil when the oil is cold. The oil should 
be changed immediately after a run of not less than 10 miles so 
that the solid contaminates (dirt, carbon, and metal particles) will 
be in suspen.sion and drain out Avith the old oil. 



124 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 03-94 



(5) Main til iniiif* the level of the 'engijie oil too high, TesnKing in 
excessive oil pumping, plug fouling, unci valve .sticking. 

(G)- Diluting lubi'icating oil with kerosene except in an emergency 
when recommended oils are not available. "\Vlien low pi'cvailing 
temperatures warrant, lubricating oil dilution should be ell'cctcd 
with (dectric ti'ansfoiMncr oil, Svmbol 9045, wliicii has a viscosity 
of 50 (o 05 stronds at 1150° F. Since tlic viscosity of kerosene is 
about one half as much, approximately double the quantity of kei-o- 
sene ordinarily suggested will be required when the transf(>\-nH'r 
oil is used but since the latter actually is a lubricant in eil'ect., and 
kerosene has a mild abrasive action, the reason for the substitution 
is obvious. Foi' instance, where the prevailing temperature is lower 
than 15° below zei'o, a mixture of 55 percent of the oil reconuncnded 
by the manufactui-er and 45 percent of Symbol 9045 will facilitalo 
starting without affecting adversely the viscosity, lubi'ieatiug film, 
or quality of tlie oil. 

(7) Applying too much pi-essure on the water pump Uibi'icant 
fitting, which forces away the packing and pei'mits the escape of the 
lubricant into the cooling system. 

(8) Maintnining the lubricant level too high in the transmission, 
tnuisfer case, and di tTerentials, which causes too much heat to be 
generated and permits the lubricant to escape to parts where it is 
undesirable. Grease retaining washea-s in the transniission and dif- 
fei-ential should be j-eplaced us soon us they become unserviceable. 

(9) Applying too much pressui'e to universal joints, which destroys 
tlie effectiveness of the grease retainers. . 

(10) Over lubricating rear wheel bearings, which forces gi-easo 
past the retainer into the brake drum. 

(11) Applying grease to a bearing Avhose pai'ts are wet with Icero- 
sene or any other solvent. Such pi-acticc invites trouble. Bearing 
iruist be bone dry before grease is applied. 

(12) Mixing extreme pressure greases made by one maimfacturer 
with tl\ose made by another. 

Skctu)n XVII 
INSPECTIONS 

Pnrnurnph 

General 01 

CoinmaiKl . flr; 

.Miiintenance 0(i 

'IVcliiiical 07 

94. General. — a. Piirpose. — Inspection has as its pm-pose the de- 
tection of deficiencies of mechanical condition, quality of maintenance 
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INSPl'XTIOX 



War dkpaktuent 
Q-MC K(,rin Xo. 2en 
Teuiutive 



TECHNICAL INSPECTION REPORT OP MOTOR VEIffCLES 



This form indicates the scope of complete technical inspection of all motor 
vehicles for all echelons. It does not prescribe a required routine or pro- 
cedurc. Hems will bo checked to the extent of ability of personnel and 
adequacy of equipment available. 

Date 

Vohlcli' NiimoiH'liilun! . . . ..... .■ _ 

U. S. A. Hcgistralion No Mileage , 

Orgiuiiiiut iun Siiuion 

Sui)))ly Arm or Service Maintaining Veluclc. 

Chuck- V', is satisfactory, X adjustniunl made, X X repair or rcplnconiunt 
needed. 



EXTEHNAL INSPECTION 

1. 
2. 
3. 
-J. 



(i. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
M. 
15. 
Hi. 
17. 
18. 
19. 
20. 
21. 
22. 

w. 

2-1. 
25. 



Bumpers 

Boards, running. 
Hody .--I 

liOWn 

Camber** 

Carrier, tire 

Caster** ~ 

Curtains ~ 

Doors 

Fendurs 

Gate, tail " 

Glass _ 

Cluards,hoadH,ght_ 
Guard, radiator.' 

IJood. '_ 

Hooks, tow 

Lights- ' 

Paint 

Pintles 

Radiator " 

'I'ire.s 

Top 

Tou-in ' 



HOOD OP (engine stopped) 

26. Anti-freeze 

27. Asseudjly, break- 

er pi 

28. Baffles, inter- 

cyl.* 

20. Battery 

30. Belt, fan 

31. Cleaner, air 

32. Compressor, air.. 

33. Engine, oil- 

3-1. Van, cooling 

35. Filter, fuel- 



30. Filter, oil (ex- 
ternal) 

37. Filter, oil (in 
eng.)* _ 



38. Fluid brake 

39. Governor, seal...' 
-10. Ilousing, steer.' 

gear 

41. Pump, water 

-12. .Shroud, enginc*- 

43. Spark plugs ^ 

•14. Strainer, fuel 

pump 

-15. Strainer, scav- 
enge oil* 

•16. System, fire ex- 
ting , 

47 - 

48. ' 



UOIST VEHICLE (IF PRAC- 
TICABLE) 

(Except full track & rear 
end of half-track vehicles) 

49. Axle, front 

50. Axle, frt. drive, 

lubr'n. . - . 

51. Axle, reiir 

52. Axle, rear, lubr'n 

53. Body, bolts 

54. Kngine, side pans 

55. t'ramc, distortion 

50. Pramo, rix'ets 

57. Joints, universal. 

5S. Lines, brake 

(hydr.-air) 

59. Linkage, brake 

(mech) 

CO. Linkage, steer- 
ing 

Gl. Shafts, propeller. 

02. Spring, front as- 

sembly 

03. Spring, rear as- 

sembly 

64. Shock absorbers, 
fill 



65. Tank, air 

66. Trf. case - sub -~ 

trans 

67. Trf. case-sub-tr., 

lubr'n 

68. Transmission 

09. Transmission, 

lubr'n 

70. Wheels, front," 

adjustment 
and trueness.. 

71. Wheels, front, 

lubr'n 

72. Wheels, rear " 

73. - 

74 - " 

75 " 



inteunal. insp. (staht 
engine) 

70. Ammeter 

77. Accelerator 

78. Choke. 

79. Cut-out ._ 

8U. I'l.xtinguisher, fire 

81. l''iUer, trans, oil* 

82. Giiugo, air 

83. Gauge, fuel 

84. Gauge, oil 

85. Generator. - 

80. Horn 

87. Indicator, heat-. 

88. Insulation, hull* 

89. Lights 

90. Pad, protecting* 

91. Protector, peep 

hole* 

92. Pump, priming* 

93. Seats, troop 

94. Starting motor. 

95. Switch, battery*. 

90. Switch, ignition. 

97. Switch, mesh. 

starter* 



> Ordnance vehicles. 



' Normally 3d aud 4th echelons. 
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SCHEDULE 

08. H u- i t c li , sol. 

starter* 

90. Switch, starter, 

100. 'I'lic! ionic ter* 

101. Tools - 

102. Tlirottle 

103. Upholstery 

104. Wiper, wind- 

sliield 

ion. vin('iniiiii(>iv.„.. 

lOli. Voltiiiclor* 

107. 

ICS 



noon UP (icNaiNio kun- 
ning) 

109. Engine noise 

110. Jingine, smooth- 

ness 

111. Enf^ine mount- 

ing 

112. Gaskets (all)--._ 

113. Leaks, fuel 

llA. Leaks, oil 

115. Leaks, water 

lie. Valves, noise 

117. Wiring, ignition 

118. Wiring, other... 

119. 

120. 

121. 

nOAD TEST VEHICLE 



122. Body, noise 

123. Brakes, hand..." 
121. Brakes, service. 
125. Brakes, steer-" 



120. Cliiteh • 

127. Drive units,' 

iioi.se 

128. Kiigiiu-, noise ^ 

129. Engine, siiiootli- 

ness 

130. Engine, power. 

131. Gear sliift 

132. Governor 

SIkKiK MlK1(ll'tl(l|'S_ 

KM. SijoiidiiiiioLcr 

135. Slooriiig lucch.. 



137. 

13S. 

130 

140. 

COAIBAT VEHICLES* 
StrSPENSlON (FOB FULL 

TBACK AN-n REAn END OF 
HALF-TUACK VEHICLES) 

141. Arm, bogie 

142. Bearing, bogie 

anil 

143. Final drive, 

lubr'n 

144. Lea its, final 

drive 

145. Leaks, wheel 

bearing 

146. Springs, s\ispen- 

.sion 

147. Sprocket 

148. Tires, bogie 

149. Track, adjust- 

ment 

150. Track, metaJ 

oonipon'ts 



I I/il. 'I'rac!:, rnbbcr 

I (joiniion't.-- 

I 152. Tnix', a.\!(; 

153. Wear, bu^ii; Unk 

154. Wi'iir, bo.uic link 
))in 

155. Wear, guflguon 
15G. Wear, glul;^l'on 

guide? . 

157. Wriir, Miinu'Li'l, 
I5.S. Wheel, lu.Kie..." " 
159. Wheel, idler ~ 

TUKHl'lT 

UiO. 1 iLsnlatioii 

101. Locks, top door. 

102. I,oek, tunvt 

103. jVIech, travers- 
ing 

1G4. Protective, peep 

hole... 

105. Roller.s, turret 

supportin;; 

AMMUNITION HAOJiS 

166. Condition 

1 07. Packing, leath- 
er 

GUN MOUNTS (TO IIB 
LI.STED) 

168 

169 ~ 

170. "~ 

171. ~ 

172. " 

173. 

174 

I ^7r>. Z 



HBi'Ains iiEQumBD (explanation) 



REMARKS AND RECOMMENDATIONS : 



Inspector. 
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OHD.N'AN'CE DKPAUTMKNT 



o]Dei"ition, appearance, servicing, vehicle operation, and the recom- 
Jiieiiclation of corrective measures to prevent recurrence of sucli 
di^ficioncies. 

I>. '"Scope. — "Wliile the appearance of the vehicle as a whole is of 
soiiio concern, tlie inifportant inspection is that which covers the 
normal adjusfnieuts and mechanical condition of operating units 
and iiivc.stigalcs th(> Inliricnl ion rccinircmcnls of (hp. vcliicki wilh a 
view to maintaining the standards of reliability and performance 
ci-iginally built into the vehicle. Such inspections are classified as 
command, maintenance, and technical. 

(1) Negligence. — Visual detection of negligei^ce is possible result- 
ing in accumulation of gi-ease, oil, and dirt in the vehicle, rusty un- 
jniinted surfaces, and loose equipment representing elementary faults 
wliicli may lead to trouble. 

(2) Faulty jyraGticets. — Sucli practices, common to both operation 
and maintenance, include speeding, riding the clutcli, habitually 
clashing gears, refilling grease guns indiscriminately with any lubri- 
cant at hand, and overlooking vital points during inspection routines. 
It is also improper to altci' or modify any vehicle or part thereof with- 
out authority. Special devices may not be added to a vehicle excej)t 
in cases where- esperimental ion is authorized, and no component or 
equipment maj' be removed or omitted unless specifically ordered. 

(3) Gorrect'me inea/tureis. — Suggestions toward changes in design 
p]onq)tcd by chronic failure or malfunctions, equipment changes, 
inspection and maintenance methods, safety, efficiency, economy, and 
comfort should be forwarded to the ordnance officer. 

95. Command. — It is the duty of all commanders to make regular 
and frequent inspections of their motor vehicles and of the operation 
and maintenace activities of their connnands. 

96. Maintenance. — These inspections are a preventive main- 
tejiance function, the responsibility of operating organization com- 
manders, and a part of scheduled maintenance operations. 

LK Daily and weekhj .—^wc\\ inspections are made normally by the 
chief of section under supervision of unit officers and consist in check- 
ing and supervising the maintenance work of the vehicle operator. 
The serviceability and completeness of tools and other equipment 
should be checked thoroughly. A guide for his weekly inspection 
should be drawn up and issued to fit the particular vehicles assigned. 
(See inspection schedule below.) 

1), Monthly {] flOO-viile) . — The monthly maintenance inspection is 
n check on the maintenance of the unit's vehicles. Normally it is 
made by the motor officer of the unit concerned but may be made by 
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(he regimental, battalion, or similar unit motor officer. The motor 

officer spot.checks such items as he believes necessary, includin<j:; those 
that are inaccessible or frequently neylectecl. He should make a sliout 
road test of the vehicle. 

97. Technical. — a. Purpose. — Technical ins]iections are a foIlo-\v- 
np and cln'ck on mainlenance functions and determine whether the 
vehicle should be continued in service or withdi'awji from operation 
for overhaul. 

h. Petiod. — Except as otherwise specified in service manuals or 
handbooks pertaining to special purpose and combat vehicles, all 
vehicles will be given this inspection by personnel of third or fourth 
echelon maintenance units once every 6 months, or after 6,000 miles 
of operation whenever a vehicle is run more than 6,000 miles in a 
single 6 months' period. Commissioned officers supervising tcchiiiciil 
inspections of motor vehicles will enter under "Remarks" on W. D., 
Q,. M. C. Form No. 260, all repairs found due to vehicle abuses and 
will report such abuses to the regimental commander. If repairs 
are considered not duo to vehicle abuse, this fact will be stated. 

SuCTtON XVIII 

GENERAL CARE; PRESERVATION; RECORDS 

PaniKi'apli 

Cleaning !),<? 

Painting . iW 

Storage 300 

Ordnance Motor Book ' 101 

Transfer of vehicles 102 

98. Cleaning. — a. General. — Grit, dirt, and mud are the sources 
of gi'catest wear to a vehicle. If deposits of dirt and grit are allowed 
to accumulate, particles will soon find their way into bearing sur- 
faces, causing unnecessary wear and eventually serious dilliculty. 
Before removing engine parts or any other units, making repairs 
and replacements, or inspecting where working joints or bearing 
surfaces are to be exposed, carefully remove all dirt and grit that 
might find their way to the exposed surfaces. Use clean tools and 
exercise care to eliminate the possibilities of brushing dirt or grit 
accidentally into the openings. To cut oil-soaked dirt and grit, 
hardened grit, or road oil, use dry-cleaning solvent a])plied with 
waste, rags, or a brush. 

Z>. Water. — ^The vehicle is so designed that the possibility of inter- 
fering with its proper operation by the careless application of clean- 
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jiig water is very small. However, care should be taken to keep 
i\'ater from the engine as it might interfere witli pioper ignition and 
carburetion. Water should not be permitted to stand on exposed 
metal parts as it will cause rust. Such exposed parts shall be painted 
as soon us conditions pei-mit. Bust may be softened by using dry- 
cleaning solvent or penetrating oil and scraping with a |)iece of wood. 
Oilholes wliich have become clogged should be 0]Dened with a piece 
of wire; wood should never be used for this purpose, as splinters 
are likely to break oft' and permanently clog the passages. 

c. Reference. — For further instructions in cleaning and description 
and use of cleaning and preserving materials, see * TM 9-850. 

d. Chemicals. — Particular cni'o shoiild be taken to clean thoroughly 
all vehicles tluit have been involved with cliemicals. VeliicioH l.luit 
luive laid smoke screens or gas barrages will have deposited a sub- 
stance that is extremely irritable to the skin, even after long periods 
of storage, and should be thoroughly washed with a cleaning solution 
as soon as possible after the maneuver is completed. An engine that 
has had chemicals introduced through its carburetor may have to be 
exchanged for a new one, as such engines must be disassembled by 
the service personnel for cleaning. 

99. Painting. — a. Issue. — ^The paints issued for painting scout 
cars are olive-drab, black, red, and white, put up in cans ready for 
use, and applicable to both wood and metal parts. The olive-drab 
paint is used for the outside of the vehicle. Black paint is used on 
the floors and to coat the various implement fastenings. Red paint 
is used to make oil and grease fittings stand out prominently. 

i. Preparation. — If paint is too thick, turpentine should be used as 
a thinner, but not to exceed 2 percent by volume. All parts to be 
painted shoidd be free from dirt or grease. They maj'- be washed in a 
liquid made by dissolving ^-pound of sal soda in 8 quarts of warm 
water, llinse in clean water and wipe thoroughly dry. Wliere the 
vehicle surfaces arc in fair condition and marred only in spots, the 
marred places should be primed with olive-drab paint, second coat, 
aiul permitted to dry. The whole surface should then be dulled with 
flint paper, receive another coat of paint, and be allowed to di-y thor- 
oughl}' before use. After repeated painting, the paint may become so 
thick as to scale ofT in places or give an unsightly appearance. It 
inny be removed foi' repainting by using paint and vai'iiish remover. 
Use the solution freshly mixed and apply to the parts where paint 

•See Appendix. 
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is to bo remover] with a brusli or wifcli wusle tied to the end of a stick. 
Wlien the solution bcf^ins to dry on tiie surfiice, use ii sci-;iper to re- 
move the old piiiut and complete the cleanin<:r of the surl'uco with 
rags and water. Befoi-e painting, wash tlie surface with a sal sochi 
solution, rinse with clean Avuter and wipe tlioroughly as (h'scribed 
above. 

c. Mquijnnent. — Vehicle equipment M'ill ho painted tlie same as when 
issued. The shovel, ax, hatchet, and mattock sliould be painted to 
conform to the exterior. After camouflage, which includes extci-ior 
accessories, the items should always be in conformity to tlic \'t'hicie 
pattern from which removed to avoid interruption of the color 
scheme. 

too. Storage, — All vehicles ('> ix'. stored for an iiuh^h'ii itis [xwiod 
(deatl storage) are, if possililc, phiced in good incrhanical (.'oiulil ion 
before storing; otherwise each vehicle is tagged to show what i'e])airs 
are required before it is returned to service. 

a. Removing parts. — All removable parts such as sparlc plugs, 
lamps, cai-buretors, distributors, starting motors, generators, etc., 
and small tools are removed, wrapj>ed in oiled paper to exclude 
moisture, and paclccd in a sci>arate box for eacli vehicle. Ench 
box is marked to identify it with the proper vehicle and may bo 
stored separately in warehouses, if practicable. All tires and bat- 
teries are removed and stored as indicated in / and ?i below. 

&. Drainrng. — Fuel tanics are drained and tiio openings phigged. 
The cooling system is drained also, and all drain cocks are oitened 
and cleaned with a wire to insure removal of sediment (l\at may 
impede the flow of water. A light oil should be placed in the water 
pump. 

G. Blocking. — All vehicles in storage, whether in the open, in 
sheds; or in closed warehouses, are jacked up and blocked to keep 
the wheels oif the ground. 

dj. Engine. — ^The crankcase is drained and flushed with a light oil 
other than kerosene wliich causes coi-rosion. About half a pint of 
heavy mineral oil is poured into each cjdiiidei- and dislributed by 
cranking the engine. Oil, grease or graphite is jilaced in the tiuvads 
of the spark plug holes. All openings are plugged with tapered, 
fitted wooden plugs. All exposed metal parts are given a coating of 
suitable slushing oil. A tag is placed on the engine on which in- 
spectors enter initials and inspection dates. 

e. Ghasfiia. — ^Vehicles ai'e completely .serviced befor'e storing and 
all exposed metal parts are slushed. 
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/. Tires. — ^Pneumatic tires and tubes ,shoukl be kept in a cool, dark, 
dry place (50° to 60° F.). Used casings sliovild be repaired, cleaned, 
and wiajjped in burlap, papex", or cloth, and stored verticaJly side 
by side. Tubes should be deflated, removed from the casing, cleaned, 
repaired, folded loosely, and stored in pasteboard cartojis. Care 
.should be taken that there are no sharp folds and that a small 
aniounl of iiir should he left in the Lube lo keep creasrs 'IVom rorining. 

(/. Bodies. — All exposed metal parts of the body should be slushed 
thoroughly. CoHajDsible tops should be raised. Vehicles stored in 
the o])en should be covered with jiaidins. 

A. Storage batteries. — Batteries removed from vehicles will be 
pooled with the general stock of issue batteries and kept charged 
and in service whenever possible. For details of care and 
maintenance see paragraph 54. 

i. Ii(fui]Nneiit. — Leathei- equipment will be preserved in accord- 
ance with instruct io)is contained in AR 30-3040. Web equipment, 
felt washers, and other textile3 will be sprinkled witli flake naptha- 
iene as a moth preventive. The iccommended concentration is 
obtained with about 1 pound of naphthalene per 100 cubic feet of ma- 
terial. Thick jiaper gaskets and paper gasket material will be kept 
impregnated with light oil to prevent shrinkage and drying. Carbon 
tetrachloride types of fire extinguishers must be kept filled with liquid 
to avoid decomposition and deformation of the cork seats and washers 
therein. Water i;5 permissible in stored extinguishers in lieu of 
regular extinguisher liquid in emergencies only. Flashlights must be 
stored without battery cells to avoid sulphation which otherwise will 
occur with a resultant ruination of tJie flashlight housing and termi- 
nals. All other tools and accessories will be repainted or regrea^ied 
if necessary. 

j. Inspection of vehinles in stwage. — ^Inspection of vehicles in stor- 
age will be made not less than once each month, under the direct 
supervision of a commissioned officer, to see that instructions con- 
tained in AR 850-15 are being complied with. 

k. Slushing oil. — Oil drained from crankcases, gear oil thinned 
with crankcase oil, or oil purchased for the purpose may serve as a 
slushing oil. 

101. Ordnance Motor Book. — An accurate record must be kept 
of each automotive vehicle issued by the Ordnance Department. For 
this purpose the Ordnance Motor Book, generally called "Log Book", 
is issued with each vehicle and should accompany it in service at all 
times. The book will habitually be kept in a canvas cover to pro- 
tect it from damage. Instructions for making the entries are printed 
within the binder. 
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102. Transfer of vehicles. — Kccords involved iu a (ninsri'i' of 
vehicles include the followiiiy: 

a. Memorandum receipt of tlie responsible officer. 
l>. Mechanical ins])ection report. 
c. Vehicle "Log Book." 

Section XTX 
SPARE PARTS AND ACCESSORIES 

PnrnBi'ni)h 

Spare purts-^ .103 

Accesstirles lO-l 

103. Spare parts. — a. General. — Parts become unserviceable 
through breakage or thx-ough wear resulting from continuous usage. 
For this reason, certain parts are provided for replacement ]nir])()ses. 
These parts are divided into two groups, spare parts and basic spare 
parte. The using arm has no concei'n with biusic spare i^arts except 
possibly to draw a part from the ordnance maintenance coniiiany. 
They sliould be kept clean and lightly oiled to prevent rust. 

Spare 'parts. — These are extra parts provided with the combat 
vehicle for replacement of those juost likely to fiul and are foi' use by 
the using arms in making minor repairs. Sets of spare ]:iarls slionld 
be complete at all times as far as possible. The allowances oi' simi'e 
parts are prescribed in pertinent Standard Xomenclature Lists. 

104. Accessories. — Accessories iuclude tools and equipment re- 
quired for disassembling and assembling, cleaning ami prosei'vation 
of the equipment, and tools whicli may be termed "trouble tools" sifi-h 
as axes, shovels, etc. They also include covers, tool rolls, clu'sfs, etc., 
necessary for storage and protection when the equipment is not in use 
or Avhen traveling. Accessories sliould not be used for purposes o( her 
than as prescribed and when not in use should be stoicd in the 
places or receptacles provided. There are a number of aceessoi'ies, 
tlie names or general characteristics of which indicate llieii- uses 
or api^lication, therefore detailed descriptions or niei:li(>ds of use arc 
not outlined herein. However, acceissories embodying spci-ial features 
or having special uses are described below. 

a. Accessories earned on the vehicle. — Accessories issued with scout 
cars, M3 and M3A1, and mortar motor carriage, M'2, are listed in 
Standard Nomenclature List No. Gp-67. Those carried on tlie vehicle 
are located as shoAvn in figures 1, 2, and 44 for scout car, W,\ ; ligurcs 5 
and 6 for mortar motor carriage, M2 ; and figures 7, 8, and 45 for si-out 
car, M3A1. 
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h. Special accessories. — (1) BooJc, Ordnmce Motor. — The motor 
book is used for tlie purpose of keeping an accurate record of each 
vt'liicle. It must always remain with the vehicle regardless of where 
it uiiiy be sent. This book should be in possession of the organization 
at all times, and is solely the responsibility of the company commander 
as to the completeness of the I'ecords and as to its -whereabouts. It 
tiiiisl (ilsd coiidiin (la(i\ of isnuance. of tlio veliiclc, to luld by. whom 
issued, and place where issued. 

NoTi;. — Diita pertaining to tl>e records of assignment must be removed and 
destroyi'rt prior to entering coniljat. 

(2) Extinguisher., f7'e, Pyrene. — K. 1-quart Pyrene type fire extin- 
guisher is mounted in the di-iver's compartment. The extinguisher 
should be frequently checked for leakage and if found to be leaking 
or after haA'ing been partially or fully discharged, should be replaced 
as soon as possible. 

Helmet. — ^The helmets issued are of padded leather construc- 
tion. They provide protection to the wearer against possible head 
injiifics. 

(-1) Wrench., comhination., oil cut justing, cvoxofoot. — The purpose of 
this wrench is stated in paragraph (2) luid its method of use shown 
in figure 12. 

c. Annament accessories. — Information pertaining to the spare parts 
and accessories issued with each gun and mount listed in paragraph 46, 
their maintenance, or their caro and preservation, may he found in 
pertinent Standard Xomenclature Lists or appropriate Field Manuals. 

Section XX 
AKMA^k-IENT AND MOUNTS 



Farngrapli 

General 105 

Triiiotl mount, M2 106 

Tripod mount, 107 

lOloViiriiif; inechauisni 108 

Tripdd mount, >ri9l7Al 109 

lY'dcstal mount, T34 110 

lOIeviiilng and tniversing mechanism 111 

•i.2 chemical mortar mount 112 

Oirriagci mouut, M22 .' 11.9 

C.-in-liiKC mount, 114 

Can iaKo mount, D;W9(jl 115 



105. General. — a. Armament. — ^The type and number of weapons 
provided for the vehicles are tubulated in paragraph 4&. References 
in connection with pertinent Standard Nomenclature Lists and Tech- 
nical Manuals are given in the Appendix. 
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1). Amvinmition. — 'I'liii ammiJiutioii ia ciiri'ied in iiiiuiiuniLioii cIu-hLh 
wliicli are sLoitid in the various racks and space fivailuble. 

c. M mints. — ^I'he type and number of gun mounts provided for the 
vehicles arc also tabulated in paragraph 4Z» and described in suc- 
ceeding paragraphs. 

106. Tripod mount, MS. — The tripod mount shown in figures 4G 
and 47, is a fixed height, folding tripod wi(h tubidar logs. "Rigidily 
in firing position is obtained by fixed stops and by the use of the 
traversing bar whicli converts the rear legs into an A truss. Tlio 
ti'aversing bar also forms the rear gnn support through the elevating 
mechanism and serves as the elevating and traversing base. The 
tripod head houses the pintle bushing which assembles tlie tapered 
pintle of the machine gun. 

a. Purpose. — ^This mount supersedes the emergency tripod, Mk. 
lAl, and is suitable for use with all caliber .30, heavy barrel, Brown- 
ing machine guns. It is used by the Cavalry in pack ti-ansport, 
and as a ground mount for caliber .30 machine guns in the scout 
car, M3, group. 

1). Descript/ion. — Referring to figure 46, the tripod consists of the 
tripod head (1) which connects the right (2) and left (3) rear legs 
and the front leg (5) ; a traversing bar (4) mounts between tlie 
rear legs. 

(1) Tripod head. — The tripod head is machined to seat the bronze 
pintle bushing (6), gi-aduated traversing dial (7), pintle lock (8), 
and dial locking screw (9). The traversing dial is adjustable, I'o- 
tates in the pintle bushing, and is held in place by a flange on flie 
inside diameter of the dial which slides in the under cut bearing on 
the shoulder of the pintle bushing. The dial is clamped in any de- 
sired position by means of the dial locking knob (10). Turning 
the knob clockwise will fasten the dial, and -vice versa. The dial 
locking Icnob stop (11) is provided to pi-event loss of the knob. 

(2) Pioitle loch. — The pintle lock is assembled in the pintle, lock 
housing (12) and attached by screws to the under side of the tripod 
head. The pintle lock is constructed to engage a groove in the 
pintle, thereby securing the gun pmtle in 360° travei-se. The upper 
side of the pintle lock is beveled to allow assembly of the pintle in 
the pintle bushing without withdrawing the pintle lock. The assem- 
bly consists of the flat pintle lock (13) actuated by two helical pintle 
lock springs (14) by means of the pintle lock knob (1.5). To dis- 
engage the pintle lock, the knob is pulled back and turned until the 
projection of the knob rests on the housing. 

(3) Tripod legs. — ^The ti'ij)od legs are made from seamless steel 
tubing, assembled with welded spades. Steel leg hinges are in- 
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scrtf (1 in tlie other end of the tubing and welded for connection with 
(hi' tripod head by bolts (IG) and (17). 

(4) Traver.Hing Imr. — Tl\e traversinji; bar is graduated to form the 
sciit for tlie traversing slide of the elevating mechanism. Connection 
of I lie traversing bar (4) and the rear legs is through bolts (IG) in the 
sliding sleeves, right (18) and left (19). The sleeves slide on the legs 
bi't woen the stops provided and the sleeve latcli (20), assembled at the 
right leg, locU's tlie sliding .sleeve and retains the traversing bar in firing 
jxisition. When folding the rear legs, the sleeve latch is released by 
pressing down the handle; the sleeve on the light leg is pushed toward 
the bottom and the sleeve on tlie left leg is pushed toward the top. 

(5) P'mtle. — The pintle (21) is attached to the bracket on the under 
side of the maehino gun by the jjiiitle bolt (22) which forms the con- 
nection between the trijiod and machine gun. The pintle consists of 
a tapered stem made integral with a yoke that straddles the gun con- 
nect ion. The stem is hollow but closed at the top by an expansion 
plug. This pintle is made interchangeable with tri])od mount, M3, 
by the two angular grooves in the stem wliich engage the pintle lock 
on the tripod. The upper groove is for the caliber .30 mount and 
the lowei', for the caliber .50 mount. 

c. Movntivg. — (1) Remove gun with elevating mechanism and tri- 
pod from vehicle. It is recommended that the sliding sleeves on 
tripod legs, traversing bar, traversing slide, pintle, and pintle bush- 
ing be cleaned and lubricated prior to mounting. 

(2) Spread rear legs of tripod until traversing bar slides into place 
against stops and sleeve latch is engaged. 

(3) Swing tripod forward to throw front leg into place against 
stops and place tripod in position. 

(-I) Assemble gun on tripod by inserting pintle on gun into place 
in pintle bushing on tripod, secure elevating mechanism, and place 
traversing slide on traversing bar. 

(I. DisDiouhting. — (1) Disengage pintle lock from groove in pint,lo 
by i)u!ling back knob and turning it until projection knob rests on the 
housing. 

(2) Release traversing slide lock lever and swing out elevating 
moch:inism. 

(3) Lift gun, with pintle and elevating mechanism attached, from 

trii"M)d. 

( 4) push down sleeve latch thereby releasing the sliding sleeve on 
right leg and permitting it to slide toward the bottom while the sliding 
sleeve on the left leg goes toward the top. 

(5) Assemble gun and tripod in carriage and hanger respectively. 



136 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 107 



107. Tripod mount, M3. — The tripod mount shown in figures 48 
and 49 is a variable height, folding tripod with telescoping legs. 
Eigidity in firing position is obtained by fixed stops and the use of 
the traversing bar wliicli converts the rear legs into an A truss. Tho 
traveisiiig bar also forms'the rear gun support and serves as a base for 
manipulating the gun in elevation and traverse. The tripod l\ca(l 
Ileuses the pintle liousiug wliich assembles the tapered pintle of tlio 
machine gun. The heiglit of the mount, adjustments, and leveling 
may be varied by positioning the front leg in addition to adjusting 
the length of all three legs by the telescoping extensions. Xormal 
mounting of tlio tripod is witli tlie front leg set at an angle of (;()° 
and all extensions home. In this position on level ground, the center 
of the gun trunnion is at a heiglit of 10 inches and the mount is stable. 
If this height is increased, the recoil of the caliber .50 gun tlestroys 
stability and makes mandatory tlic extension of tlic I'ear legs if sta- 
bility is to be retained. 

a. Purpose. — This mount is complementary to the caliber .50, heavy 
barrel, Browning machine gun. It is issued to the Cavalry for use in 
pack transport and as a ground mount for caliber .50 machine guns 
in combat vehicles. 

h. Description. — Referring to figure 48, the description of this tri- 
pod is similar to that in paragrapli 10G&. 

(1) T7ifod lieacl. — See paragraph 106&. (1). 

(2) Pintle lock.—'Si&e. paragraph 106&. (2). 

(3) Trifod legs. — The tripod legs are made from seamless steel 
tubing. The lower sections are made integral with the formed steel 
feet (15) and (16) and assembled with welded spades (17) and (i-S). 
The leg extensions are controlled by the spring actuated indexing 
lever (19) assembled in a bracket in each upper leg section, engaging 
holes drilled at regular intervals in the telescoping sections. Clamp- 
ing the telescoping sections is accomplished by means of the threaded 
handle (20) welded to the lower split end of the upper section. The 
front leg upper section is equipped with a serrated yoke which en- 
gages serrated plates (21) ; the latter are fastened to the tripod liead 
by clamp screw (22), nut (23), and handle (24). Pin (25) is as- 
sembled to the nut to prevent it from being lost. The rear leg upper 
sections are equipped with steel hinges (26) and are secured to the 
tripod head by bolts (27) . 

(4) Traversing har. — The traversing bar is graduated and forms 
the seat for the traversing slide of the elevating mechanism. Con- 
nection of the traversing bar (4) and the rear legs is through bolts 
(31) in the sliding sleeve (28) and the permanent sleeve (30). The 
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sleeve on the right rear leg slides between stops provided and the 
sle(!ve latch (29) locks the sliding sleeve and retains the traversing 
har in firing position. AVlicn "folding tlio reai' legs, the .sloovc latcli is 
iL'li-used by pressing down the handle and the sliding sloovo pushed 
toward the bottom. 

(5) Pintle. — The pintle (32) is atacherl to the bracket on the under 
siilc of the niiichine gun by the pintle bolt (33) which forms the con- 
nection between the tripod and machine gun. The pintle consists of 
a taj)ered stem made integral with a yolce that straddles the gun con- 
nection. The stem is hollow but closed at the top by an expansion 
phig. This pintle is made interchangeable with tripod mount, M2, by 
the two angular gi'ooves in the stem which engage the pintle lock 
on the tripod. The lower groove is for this mount. 

108. Elevating mechanism. — The elevating mechanisms shown 
in figure 50 are generally similar in function and also apply for uso 
with the caliber .30 gun mounts for scout car, M3, with slight modi- 
lications. Each mechanism is a double screw assembly which is 
secui'ed at its upper end to the gun yoke by the elevating mechanism 
adujDler bolt and at its lower end to the traversing bar through the 
travei'sing slide. 

a. Description. — (1) Upper elevating screw. — ^This screw (30) is 
tlireaded on its outside diameter with a right-himd Acme triple thread 
In lit Iho threaded iii.'iidc diameter of the lower elevating screw (32), 
The uppei" screw is hollow and closed at the tojs by a plug with a 
ligJit drive fit. Assembled iii^ide the hollow screw and at its lower 
end is the ujjper elevating screw stop pin and washer which stops 
against a shoulder on the inside of tlie lower elevating screw (32) 
and tlioreby prevents tlie disengagement of the upper and lower ele- 
vating screw past maximum ele\'ation. A Iceyway in the upper screw 
Ciin-ies the elevating scale plate (39) with 50 mil divisions, each 
division i*epresenting one complete revolution of the elevating 
hand wheel (34). 

(2) Lower elevating meohanism. — This sci'ew (32) is threaded on 
its outside diameter with a left-hand Acme triple thread to fit the 
threaded inside diameter of the elevating mechanism sleeve (33). 
'J'lie upper end of the screw is provided with a head which assembles 
the handwheel (34). 

(3) Elevating mechanism sleeve. — Provision against disengaging 
tlie lower elevating screw and the elevating sleeve (33) is afforded 
13y means of the rectangular lower elevating screw stop pin riveted 
to the stop spring. This spring is assembled in a dovetailed seat 
on the outside of the sleeve. The pin ride3 on top of the lower elevat- 
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ing screw thread iinti] it sjiaps into a notch at tJie lower end of 
the thread. A finger grip is provided on the upper end of tho 
ti])i-iiig to disungiige (lie slop pin from tlie. iioUili. Tlui sleeve is 
closed on its lower end hy the plug. 

(4) EleDathn^ htnidwheel. — TJio ]iiiiidw]icel (34) is grudimted into 
50 divisions, eiich division representing 1-niil cliMnge in eleval ion. 
The handwheel is locked to the lower screw by the elevating liaud- 
wheel lock screw (37). The i-etniniiig screw (38) is pi-ovided for 
manufactui-ing purposes onl_y and is used to synchronize tlie gradua- 
tions in the handwlieel with the divisions of (he elevating scale plate 
(39) insei-ted in the slot of the upper screw. 

(5) Click mecha7usm. — The handwheel is equipped with a spring 
actuated indexing device consisting of an indexing pawl and tlio 
indexing pawl spring held in place by the handwheel plug. When 
the handwheel is turned, this device produces a percejjtible click 
resulting from the indexing pawl engaging notches cut in the elevat- 
ing ]iand\vheel click ring. The latter is housed in and moves xn-- 
tically with the handwheel, but is kept from rotating by a project ion 
which slides in the longitudinal Iceyway of the- stationary upper 
screw. Fifty notches are spaced equally around the circuniferonce 
of the click ring to correspond with the handwlieel graduations; 
each click movement indicates 1-mil change in elevation. An ('](>- 
vating nu'clianisni indicator is assembled to (he (op of the elide ring. 

(6) 'Traversing slide. — The traversing slide (31) is locked to t!io 
elevating sleeve and chunpod in position on the travei-sing liai' i>f 
the tripod by the traversing slide lock lever (42). The slidr has 
a limited pivoting movement, controlled by the stop screw (4(1) 
which insures full contact of the slide on the traversing bar in all 
positions of traverse. The slide is clamped on the traversing bar 
by a lock lever which is assembled on the traversing slide locking 
screw (43) by a serrated joint held in place with a screw (44). 
This construction jDermits the handle to be set at any desii'ed angle. 
The traversing slide lock spring (45) serves to hold the haiullo at 
any set position and enables the gunner to set the handle so that 
the free and clamped positions are constant and most convenient 
for thumb operation. 

6. Functioning. — The upper elevating scrCAV, being attached to the 
gun yoke, does not revolve but is free to move up and down in the 
lower screw. The lower screw is rotated by the elevating handwheel 
and moves up and down in the thread of the stationaiy sleeve. One 
turn of the handwheel clockwise I'ai.ses the lower screw in the loft- 
hand thread of the sleeve and at the same time raises the upper 
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screw in the right-hand inside thread of the lower screw, thereby 
raising the gun connection. Anticlockwise movement of the hand- 
wheel will lower the '^\m. 

109. Tripod mount, M1917A1. — The tripod mount shown in 
fifjures 51 and 52 is a variable height, folding tripod, with tubular 
lc'ij;s, based on tl\e M1917 machine-gun tripod design but incorporat- 
ing a new cradle assembly. The mount is primarily intended for 
tlio Browning nuichine gun, caliber .30, M1017 (water-cooled), aud 
its subcaliber training weapon. The cradle is designed so that the 
gun is mounted in the approximate line of recoil, thereby increasing 
j-tability. The slots in the cradle arc permit of elevation to provide 
for both ground and antiaircraft fire. 

a. Description. — ^Referring to figure 51, the tripod mount consists 
of the pintle socket (1) which connects the left (2) and right (3) 
fi'ont legs, aud the rear leg (4) ; an elevating and traversing mecha- 
nism (5), and a cradle assembly (6). In actual service with the 
scout cai's, however, the elevating and ti-aversing mechanism, is in- 
corjjorated with the cradle assembly and the latter in turn is mounted 
and dismounted as a semipermanent part of the gun. 

(1) Pintle socket. — The central member of the tripod consists of 
a socket with three projecting serrated lugs. It is identical with 
the Ml!)17 type except for an enlargement of the seat for the pintle 
clamping block. 

(2) Pintle. — ^The gun pintle (13) rests in the gun pintle support 
assembled in the forward part of the cradle frame, and is held in 
detachable position by the quick release gun pintle lock. The pintle 
is semipermanently attached to the gun at the trunnion block by a 
pintle bolt assembly which permits the gun with its pintle to be 
dismounted if necessary. 

(3) Tripod legs. — The tripod legs are made from seamless .steel 
tubing, assen^ibled with welded spades. Jam handles (7) are assembled 
to the serrated leg ends by inserting a pin (8) into the respective lugs 
of the pintle socket. If the jamming handles are unscrewed about one- 
fom'th turn, the height of the legs can be varied or they can be folded 
back along the rear leg or trail for convenience in transporting the 
tripod. 

(4) Cradle. — The D7431 cradle assembly (6) is offset to provide for 
1,156 mils (65°) elevation in the cradle slots and designed to rotate in 
the cradle pintle socket. Tlie cradle frame is of boxlike construction, 
consisting of two side plates (9) and (10) rigidly assembled and alined 
by bolts and spacers, and is assembled to the pintle yoke by two trun- 
nion studs. The rear end houses the elevating and traversing 
mechanism assembly. The ammunition chest support (11) is attached 
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to tho left-side pliUe. A mil-graduiitecl scale read'm<i; 500 to 0 to -100 
in iiicrernents of 100 each, subdivided by liiiCB cqualiiif^ 25 mils, is elclied 
on the right-side plate. The frame is adjusted for elevation by a cradle 
clamping handle (12) adjacent to the right-side plate. 

(5) Elevating and traversing mechmn'sm. — The D31550 (supersed- 
ing C59815) elevating and traversing assombly (5) is housed in the 
rear of the cradle frame. The head of the elevating screw is connected 
to the gun elevating bracket with an elevating sci'ew joini pin. Slow- 
motion elevation and traverse within the cradle in increments of one mil 
are provided through elevating and traversing screws. The motion may 
be noted from the scale or by the conventional click method. Details of 
this mechanism are described further in paragraph 111 and shown in 
figure 54. 

b. Mounting. — (1) Remove tripod from vehicle; spread and adjust 
the tripod legs until the pintle socket assembly is approximately level. 

(2) Eemove gun, with cradle and elevating mechanism, from car- 
riage mount and secure in the cradle pintle socket with the cradle pintle 
clamping screw handle. 

(3) Adjust the cradle assembly to zero by means of (ho mil- 
graduated elevating scale on the right-side plate of the cradle frame, 
M\d the index. 

110. Pedestal mount, T34. — a. De/t&j-rpfion. — The mount shown 
in figure 53 is composed of the pedestal assembly (1), cradle (2) with 
pintle (3) attached, and mounts the Browning machine gun, caliber 
.30, M1919A4, llexible, with gun pintle (29) attached. 

(1) Ped,estal. — ^The Pedestal (1) is mounted on the running board 
(4) of the vehicle and is secured to the side of th^ vehicle by pedestal 
bracket (5). The pedestal is machined to seat the cradle pintle 
which rotates 360° and is adjustable vertically for travel and firing 
position. Both positions are controlled by the sjiring loaded cradle 
l)intle lock (6) engaging the upper groove (7) for travel i)osition 
(shown) and the lower groove (8) for firing position of t!\o mount. 
The weight of the cradle assembly and gun is suppoi'ted by the pintle 
hntl'er spring (9). Pintle clamp locking screw assembly (10) is 
provided to lock the x^intle in any position of traverse. 

(2) Oradle. — ^The cradle is the standard type cradle adopted for 
machine guns (par. 109a (4)). Swing of the cradle for elevating ihe 
gun within the range of tl\e cradle slots is controlled by the clamp 
handle (12). 

(3) Elevating and traversing 7>iechanism. — The elevating and 
traversing mechanism (11) is provided to control fire accuracy. (See 
par. 109a (5)). 
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(4) G-iun. pintle. — Tlie machine gun is assembled to the cradle by 
llio ^'uu piiitlo (13) wliicli is seated in a hoiisin/j; socmvd (o (ho 
cnidli' )>luU's. 'ITui piiiUo. i.S Ux^kc.d to (.lie i;cii<llu hy l.hn Hpi'iiij^- 
loadcd j>iiitli'. lock (14) whicli ungaf^es a ;i;roove in the gun pintle. 
The rear end of the ;,'un is secinvcl to the cradle by a pin (15), con- 
ni-i:ii)i<.' the end of the elcvatinji; screw of ihc elcva(in<; nicclianism 
willi the <,'un bracket. 

b. DtKiiiount'iiuj. — To dismount the gun from the pedestal for 
gi-oiHid fire from the tripod, dismount the cradle (2) with the cradle 
pintle (3) attached by releasing the pintle clamp locking screw (10) 
witluli-awing cradle pintle lock (6) and lifting, the gun with its 
cradle, and control mechanism (11) attached. 

111. Elevating and traversing mechanism. — The earlier type 
C59815 mechanism employed for the Browning machine guns, caliber 
.30, Ml'JlTAl and :N[1919A4 (pedestal mount, T34), was redesigned 
according to drawing D31559 and is shown in figure 64. The mechan- 
ism is assembled in body (1), which is mounted on the traversing 
.screw (2) and guide (3). Screw (2) is supported at the ends by beai'- 
iiig (4) and click plate (5), and is actuated by traversing knob (6). 

a. Dexfrnfi'wn. — At right angles to the traversing screw (2), the 
body assembles tlie elevating screw (7) which is actuated by elevat- 
ing knob (8). The upper end of the elevating screw is machined 
(o seat bushing (9) which in turn forms the seat for pin (10). 
Tlie bushing construction permits a slight motion in the direction 
of the line of recoil controlled by a retaining screw which engages 
a slot milled in the top of the bushing. The elevating screw stop 
(11) is pi'ovided to stop the elev;iting screw at maximum elevation. 
The adjustable scales (12 and 13), on the elevating and traversing 
knobs resi^ectively, are secured in position by the knurled nuts (15). 

l>. Ollcl' meolmxhm-. — ^A click mechanism is provided for the ele- 
vating and travei'sing mechanisms which indicates a perceptible 
click to (he hand of the gunner tor each 1-mil change in elevation or 
traverse of the machine gun. 

112. 4.2 chemical mortar mount. — a. Description. — (1) The 
4.2 inch chemical mortar for motor mount is shown in figure 55. 
It consists of a barrel (1) which is mounted on the carriage frame 

(2) and adjusted in elevation by means of the elevating mechanism, 

(3) . The latter pivots on the traversing screw (4) and is con- 
nected with the coupling (5), which is attached to the barrel by 
(he pin assembly (6) passing through the elevating screw (7). 
Traverse of the weapon is by means of the traversing screw (4) 
engaging a nut integral with the elevating screw housing. The 
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traversing screw is rotated by means of th& handle attached to llie 
inner side of the frame. 

(ii) Tliu I'nuho ('•'.) in iiHHnmlilcd lo Mm hnwi \>\t\{i\ (H), H\v'm|;!i nl 
pin (9), uiid is coiitiocli'd (o tlie vehicle liy the carria;i;e fi-aine HUpiiorL 
or slide (10) lliroiij^li pin (11). 

(3) Tlie drag bare (1'^) wliich are provided lo support tlie rear end 
of the vehicle and stabilize tlic mortar are attached to the vehicle by 
means of trunnions and are connected with the base plate (8) by chains. 

(4) Pin assembly (6) is provided with a locking hook luid is witli- 
drawn by pressing down on the cap and then turning the cap 180° until 
the hooli clears the boi-e of the pinhole, when the pin can be withdrawn 
the length of the slot as controlled by the screw stop. 

5. Travel position. — The barrel is secured by the travel lock (13) 
and base plate (8) in vertical position, chained to the vehicle by chain 
(14) which in turn is attached to the adjustable hook (15). The ele- 
vating mechanism is shown secured in travel position by clamp (10). 

0. Firing positions. — (1) With the mortar attached to the vehicle, 
the carriage frame (2) and barrel (1) are connected by the elevating 
mechanism (3), and the carriage frame and drag bars (12) are con- 
nected to slides (10). A firing angle of 60° is obtainable. 

(2) With the mortar emplaced on the gi'ound independent of the 
vehicle, the carriage frame (2) is stabilized by the supports and tie 
bars. A firing angle of from 60° to 45° is obtainable. 

113. Carriage motint, M22. — The nuichinc-gun mount .shown in 
figures 56 and 57 is assembled on a carriage which travels on a con- 
tinuous truck extending around the inner side of the vehicle body, 
and it can be locked for firing at any position on the track. An oh'- 
vating mechanism cim be utilized to provide accurate adjustment of 
the machine gun in elevation. 

a. Purpose. — This mount is designed to mount the Browning ma- 
chine gun, caliber .30, M1919A4, flexible, for ground and antiaircraft 
fire from inside scout car, M3. 

1. Description. — Keferring to figure 56, the mount is composed of 
a carriage assembly (1), a pintle assembly (2), a frame consisting of 
plates (3) and (4), and the elevating mechanism (5). 

(1) Carriage assemhhj. — The carriage travels on (he track (6) and 
assembles the pintle (2) which is fitted to permit 300° travei-si' of 1110 
gun and is secured to the carriage by a nut (7). Chunp bolt (8) is 
provided to lock the pintle in any position of traverse. The anuiui- 
nition box support (18) is attached as indicated. 

(a) The mechanism shown in figure 58 represents the rolling car- 
riage used for all the machine guns track-mounted in scout cars, M3. 
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If is composed of a body or pintle assembly (2) assembled with two 
top beariiifrs (3), two bottom bearinffs (4), four outer rollei-s (5), and 
four iiuier rollers (C). While the side bearings i\re solid rollers, auti- 
fric'tion bearing's are used on the top and bottom. 

(b) The cjirriaife is locked to the track (1) by lever (7) assembled 
with right and left cam screws (S) and (9). which in turji mount the 
cliimps (10) and (11). The cam screws are threaded right and left 
liiind respectively and supported by a center bearing (12) . The screws 
are assembled to the lever on serrated bearings to permit adjustment 
of the lever position to compensate for clamp wear and secured by nuts 
(13) and (14). Springs (15) are provided to retain the lever in a 
locked position to prevent accidental moving of the carriage on the 
track. The carriage clamps are wedge-shaped, and as the lever (7) is 
released, force outwai-d to wedge the four inner rollers against the 
triiclc. To unlock Lho carriage, raise lover. 

(c) The pintle of l!>c macliine-gnn mount rotates in the bushing (16) 
and is clampe^l in position by liandle (17) wiiich actuates the jaws 
(18) and (19). The jaw (18) is threaded to fit the screw (20) , while 
the jaw (19) is made a slide fit on the screw body. Both jaws are 
machined to fit the contour of the pintle and are kept in alinement by 
pins (21) whicli engage mating slots in the rear portion of the jaws. 

(2) Pintle a.itse/}ib?i/. — The pintle assembly (2) mounts a frame 
composed of ])hites ('A) und (4), which are assembled into a rigid 
unit by means of the shouldered spacer (9) and the box type con- 
struction of the pintle support (10). The frame assembly pivots on 
the pintle on truimions (11) which form the fulcrum for the move- 
ment of the inachine gun in elevation. The frame is locked to the 
pii5t!e in any position of elevation M'ithin the range of the frame by 
the handle assembly (12). This handle is assembled to a screw which 
fits the threaded jaw (13) and permits clamping by turning the 
handle in either direction. The machine gun (19) is assembled to 
the motmt by the gun pintle (14) which is seated in pintle support 
(10) and is secured by pintle lock assembly (15) on the front end of 
the machine gun. The rear end of the gun is secured by the slide 
(10) of the elevating jnechanism attached to spacer (9) of the mount. 

(a) Pintle lock. — ^The pintle lock assembly (15) consists of a 
spring slide which engages a mating groove in the pintle (14) and 
thereby locks tJie latter to the mount. The slide is actuated by a cam 
(17) shown in position with the pititle lock engaged. To disengage 
the lock, place the cam horizontally when a flat on the end of the cam 
seats on the body of the pintle lock and retains the lock in the dis- 
etigaged position. 
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(4) Elevating meclianism. — See parajjuipli 108 and figuro 50. One 
modification concerns the provision of a hinged, spring-actuating 
(xigger (41) to retain the slide on the traversing bar in addition to 
the locking lever (42). 

c. Disiih(ytmt'm(j. — (1) To remove the machine gun from the car- 
riage mount, release the gun pintle latch (15), discomiect the ele- 
vating nicchiuiism by pulling on its trigger, and lift gun with ele- 
vating Hieclianism and gun pintle attached. 

(2) To reuiove the pintle assembly from the carriage, release clan^p 
handle (8), remove nut (7), and lift pintle and frame from carriage. 

(3) To remove cai-riage from track, remove four outer rollers. 

d. LiihriaitioH. — Excessive wear and consequent high maintenance 
costs can l)e prevented only by keeping the matoriel clean and well 
luhriciited. Lubricating oil (Yavy contract 2110, equivalent to vis- 
cosity of 00 to 120 at lliO" F.) should be u.secL The trunnion bear- 
ings, clamping devices, elevating screw, carriage rollers, and other 
bearing surfaces subject to wear should bo lubricated evei'y S hours 
of firing. 

114. Carriage mount, M21. — The machine-gun mount (fig. 59) 

is assembled in a manner similar to that described in p;iragrapl\ IIB, 
utilizing the same carriage asseuibly as the cai-riage mount, 'Sl'2'2. 
This mount is designed for the Brownhig machine gun, caliber .r>i), 
M2, heavy barrel, for ground fire from inside scout car, M3, and anti- 
aircraft fire from ontside the vehicle. 

115. Carriage mount, D36961. — Machine gun monnts for scout 
car, M3A1, are shown in figures GO and Gl. Tlie can-iage shown in 
figure G2 assembles either mount and provides for travel on a con- 
tinuous track extending ar-ound the inner side of the vehicle; it 
can be locked for firing at any position of the track and canted for 
any position of the vehicle. The usual elevating mechanisms pro- 
vided with the guns are employed for accurate adjustment. 

a. Purpose. — This mount is designed to mount Browning machine 
gun, caliber .30, M1917A1, and Browning machine gun, caliber .50, 
M2, heavy barrel, flexible, for ground and antiaircraft fire fronr 
inside scout car, M3A1. 

h. Description. — Tlie general details of the various mechanisms 
involved in mounting the guns indicated have been discussed in pre- 
ceding paragraphs. The major change in the carriage itself from 
that already described concerns the addition of an anticanting device 
for the pintle retainer to compensate for the displacement ol' tlic 
track from a horizontal plane. By tuniing the control wheel clock- 
wise, the vertical centerline of the gun mormt will be displaced to 
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tlie left and vice versa. Sigrl^ting and aimin<^ niay thus be executed 
pi-ojwrly regardless of the side slope of the vehicle. The liintle 
clamp, which pi-ovuiits the pintle from revolvijig, is independent of 
(he aiiticiuiting control. 
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Appendix 

LIST OF REFEEENCES 

1. Standard Nomenclature Lists. 

Gun, macliine, caliber .30, Browning, M1917A1, and 

mount, tripod, M1017A1 SNL A-5 

Gun, macliine, caliber .30, Browning, M1919A4, and 

mount, tripod, M2 SNL A-G 

Gun, submacliine, caliber .45, Thompson, M1928A1 SNL A-;32 

Gun, machine, cahber .50, Browning, M2, HB, flexible, 

and mount, tripod, M3 SNL A-39 

Cars, scout, M3 and M3A1, and carriage, motor, 4.2 

mortar, M2 SNL G-G7 

Cleaning and preserving materials SNL K-1 

Chemical Warfare Service Storage Catalog 

Current Standard Nomenclature Lists are as tabulated 
here. An up-to-date hst of SNL's is maintained as the 

"Ordnance Pubhcations for Supply Index" .i (OPSI) 

2. Technical ManuaL 

Cleaning and preserving materials TM 9-850 

(Now pubhshed as TE 1395-A) 

3. Field Manuals. 

Mechanized Cavalry FM 2-10 

Employment of Cavalry ■ FM 2-15 

Thompson submacliine gun, caliber .45, M1928A1 FM 23-40 

Browning macliine gun, caliber .30, M1919A4 FM 23-45 

Browning machine gun, caliber .30, M1917A1 FM 23-55 

Browning machine gun, cahber .50, M2, HB, flexible FM 23-00 

Motor Transport FM 25-10 

4. Army Regulations. 

Transportation of supplies AR 30-95;") 

Storage of motor vehicle equipment AR 30-1055 

Allowances, fuels, and lubricants for motor vehicles and 

equipment used for training purposes AR 730-10 

Marking of clothing, equipment, vehicles, and property- AR 850-5 

Registration and inventory of motor vehicles AR 850-10 

Military motor vehicles AR 850-15 

5. Other publications. 

Motor transport technical service bulletins, Quartermaster Corps. 
Circular 1-10, Motor transportation, Quartermaster Corj)S. 
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© Kight front. 




® Left reiir. 
FIQUBE 1. — Scout car, M3. 
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RA FSP 654 

® lligbt rear. 
FioniiD 1. — Scout car, M3 — Continued 
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RA FSO 653 

® Left front 




© Rinlil I'ruiit. 




RA FSD 664- 
® Left rear. 
PiGOKE 5. — Mortar motor carriage, M2. 
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® Tonneau. 

FioniiB 5 — ^Mortar motor carriage, 112 — Continued 
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ft A PSD 669 



© KIslit (rout. 




RK FSD 66B 
® Koilr. 
FionKE 7. — Scout car, M3A1. 
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RA FSO 670 

® I'Voiit. 

FIOUBH 7 — Scout ear, AI3A1 — Coiiflniied 
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FiGDKE 12. — Oil pump ; timing gears — Continued 
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diaphragm protector disks - 

Diaphragm 

suction valve 



INLET - 

(FROM FUE 



STRAINER - 



STRAINER BOWL — 
STRAINER BOWL SEAT 



® Series "B" punip. 



-PUMP CHAMBER 
-PRESSURE VALVE 




OUTLET 

(TO CARBURETOR) 



ECCENTRIC 

-ROCKER ARM 



ROCKER ARM PIVOT 



ROCKER ARM SPRING 



DIAPHRAGM SPRING 



RA FSD 675 




SCREEN 



OUTLET (to MANIFOLD) 

VACUUM PUMP BODY 



OIL SEAL SPRING 
FUEL PUMP BODY 
OIL SEAL WASHER 
FUEL DIAPHRAGM SPRING 
AIR DOME 



OUTLET (to CAReuRETOR) 

FUEL VALVE AND CAGE ASSEMBLIES 
METAL BOWL 
BOWL RETAINING SCREW 



COVER PLATE SCREW 
VACUUM DIAPHRAGM SPRING 



VACUUM VALVE «N0 CAGE ASSEMBLIES 

INLET (FROM WINOSHIELO WIPER) 
VACUUM DIAPHRAGM 



ROCKER ARM PIVOT 



ROCKER ARM SPRING 



ROCKER ARM 



FUEL DIAPHRAGM 
INLET (FROM FUEL TANK) 



FUEL STRAINER 



RA FSO 676 



® Series "AV" puuip. 
FiGDBB 14. — A. C. fuel pumps. 



168 



TJVr 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 



AIR INTAKE ASSEMBLV / ; > ■ fff^- AIR SHUtTER LEVER ASSEMBUY 

FUEL BODY >. " ■^^^S^ ACCELERATINS JET CHANNEL SCREW 

ASSEMBLY I . : W \ 



THROTTLE BODY 4,, ' if / V U THROTTLE LEVER ASSEMBLY 

ASSEMBLY i^m^ ■ '• 

RA FSO 677 

© Model :;o-U-10. 



RA FSO 678 



IDLE AOJUSTINO' 
NEEDLE 



FUEL BOWL 
ASSEMBLY 



LOWER PLUG 



THROTTLE CLAMP- 
LEVER' 



THROTTLE STOP SCREW. 



AIR SHUTTER LEVER ASSEMBLY 



AIR INTAKE ASSEMBLY 




■^FLOATING LEVER 
ASSEMBLY 



■THROTTLE SHAFT ASSEMBLY 



® Mode! 1NI67SJ. 
FiGDKB 15. — Zenith carburetors. 
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FrCTOB 17. — Ignition system, scout «nr, M3A1. 
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m u hi o ui 




a: 

(Dy>«> 
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SCOUT CARS AND MORTAR ^^OTOR CARRIAGE 



5 AIR FLOW 



ADJUSTING SCREW- 
12' ADJUSTMENT RANGE) 



OIL SEAL- 



SUPPORT BRACKET 
SPINDLE JAM NUT' 
HUB SPINOLE 



CLAMP WASHERS 
ROLLER BEARING 



BLADE ASSEMBLY 



OIL PLUG 




FAN HUB 



• AIR FLOW 



FiounE 21. — Fan and pulley. 



RA FSD 684 
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-1 2 z o Q. O IT 





176 



SCOUT CARS AND MORTAR MOTOR CARRIAGE 



TRANSMISSION 

GEAR SHIFT UEVER 




-PROPELLER SHAFT 
HAND BRAKE LEVER 



< TRANSFER CASF 

GEAR SMIFV LEVER 



COUPLING YOKE 



Q Left side. 



RA FSD 757 




Cj^UTCH TMROWOUT 
BEARING OILER 



FILLER PLUG fy'" 



DRAIN PLUG-'i 



,■ -A-'CLUTCH SHAFT' 

^.^^5i.,.-LU.RK:AT,0N 



RA FSD 7*8 
© Rlglit aiae. 
FiODBS 23. — Transmission. 



■BELL housing; 

..J 



85004'— 11 12 
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SCOUT CAltS AND MOHTAU MOTOU CAUUlAllIi 




RA FSD 6*j9 

PioniiB 26. — Propeller shafts and shaft brake, scout car, M3A1. 



181 



TM 9-705 



ORDNANCE DEPARTMENT 




O 



q: 



c. 

o 



182 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 




TM 9-705 




'■;yv. 



* V v.- 



r 



•-•IK 



O 

•z 



Ul 
CO 



a 

2 



o 
>• 
I 



3S 

Xt-- 



o 

3 



z 

O 
X 



IH-I- 



Til 9-705 

SCOUT CAHS AXD MOHTAIt .MOTOH CAKKIAGK 




TM 9-705 



ORDXAXCE DEPARTMENT 




B 



TRONT WHEEL ALIGNMENT CHART 

BminusA —TOE-IN OF l/a" » i/i6" C-CAMBER OF 3/f D— CASTOR OF S* TO 7» 

E-STEERIN8 ANGLE OF 30* MAXIMUM AT INNER WHEEL 

F-STEERING ANGLE OF £6* APPROXIMATELY AT OUTER WHEEL 

LS— WITH STOPS IN REAR, ADJUST TO GET 30* ANGLE AT INNER WHEEL 

RS— WITH STOPS IN FRONT, ADJUST TO GET 30* ANGLE AT LEFT WHEEL 

YY— VERTICAL CENTER LINE ZZ— KING PIN CENTER LINE 




YZ Y 

FiaORB 30. — Wheel allnement. 
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SCOUT CARS AND MOKTAU MOTOR CARRIAGE 



(H) CO«PENSAT<NO PORT— - -^^ ^^Tp^^ .,„l„ ^„ 

"<^L.L51S::^^J^.7J7lj^STCP L,OMT SWITCH 

■ (.) BOOT. %-t;>-s/f^i^|^^-^Tt«!- -ouruET ,N, 

(Jl PISTON STOP WIRE - -J I K I , : . ' „,ET VALVE (K) 

(01 SECONDARY CUP | j M 'vALVE OUTLET SPRINO (P) 

(B) PISTON , ; , ^jraRN SPRmOIGI 

(M) PISTON BY-PASS i pR,^^^^ 

© Muster cyliiidur. 




© Wheel cylinder nml shous. 



'/*i|Ept"^'"''"-^'*\ BLEEDER VALVE (R) 

,(TI AOJUSTmS GA«-^?r^.^4:.. '•f-^^''-i% CAP SCREW (S) 



® Cylinder und iidJiisthiB ciuiis. rafsdc 
FiODBE 33.— BriiUe cyliuders. 
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VENT 

ADJUSTING PLUG- 



-HOUSING 



SIDE COVER - 



PIN ASSEMBLY_ 
W/BEARING 



ADJUSTING SCREW- 
AND LOCK NUT 



SIDE COVER. 
SCREWS 



■ADJUSTING PLUG LOCK' 
SCREW AND NUT 

PIPE "PLUG! 

4 : CAM. 



LEVER SHAFT- 



Lift. 




U— LEVER SHAFT. NUT 

LEVER SHAFT 
BUSHING 

-LOWER END COVER 
STEERING ARM 




GROVE VARIATION 



RA FSD 701 



i'luuuB 30. — Steering geai-, single lever. 
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JACKET TUBE 
VENT 




-CLAMP • BOLT 



SIDE COVER- 



ADJUSTING SCREW 
AND LOCK NUT 



SIDE COVER - 
SCREWS 



•BRASS SHIMS 
-UPPER COVER 

PIPE PLUG 

— HOUSING 

CAM 



- — LEVER SHAFT PINS 



-LEVER SHAFT 
NUT 



LEVER SHAFT- 



LEVER SHAFT 

BUSHING 

-LOWER END COVER, 
STEERING ARM 



PATH OF PINS- 



PERMISSIBLE LASH 
IN PIN POSITIONS 
(a)aib)ON TURNS 

•t 



Jr ^i .-i - I f I 

ii^Jst'^rv " — .SHALLOWER GROVE AT(A)a(B) 



i^Sff-i-li-^lL'' J "STRAIGHT-AHEAD" POSITION 



RA FSD 702 



FluuiiK :i7. — Stforing yi-nr, twin lever. 



2S5994°— 41 13 
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VOLTAGE REGULATOR RELAY- 



RESISTANCE COIL- 



GROUND SCREW- 



REVERSE CURRENT 
(CUTOUT) RELAY 

CURRENT LIMIT RELAY 



TERMINALS- 




GROUND SCREW- 



TERMINALS- 



® Dclco-Rpiny. 



AMMETER FIELD , ARMATURE 

RA FGD 706 




5 




BATTERY ARMATURE FIELD 
(AMMETER) 

RA FSD 707 



® Auto-Lltc. 
FiQORB 41.— Voltuge leguliitors. 
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IGNITION SWITCH 

HAND THROTTLE - 
INSTRUMENT CLUSTER 

LIGHT SWITCH 

STOP LIGHT CUTOUT-^ 
HORN BUTTON 

STEERING WHEEL-x \ > , •, 

j Wiwmi* — ^ , ' \ 




- SPEEDOMETER 

— -CHOKE 

VOLTMETER LIGHT 

VOLTMETER 
■VOLTMETER SWITCH 
HEATER SWITCH 
HEATER 



# #/ 1r.. - '< ^r-fK ^'T'*?'/ ( 



TRANSFER CASE SHIFT LEVER 

GEAR SHIFT LEVER - 
HAND BRAKE LEVER 



rj 



) I 



FiGUUB -14.— Instrument panel and controls, scout cur, M3. 



— SHUTTER LEVER 
FIRE EXTINGUISHER 
RA FSO 709; 
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SCOUT CAUH AND MOIITAII MOTOH CAIJIUAdK 




RA FSD 721 

FlCUBB 40. — ^Tripoli mount, M3, with gun. 
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(38) SCREW 

(37) SCREW 

(32) SCREW 
(36) SPRING 
(35) PIN 
(40) SCREW 

(33) SLEEVE 



(38) SCREW 

(37) SCREW 

(32) SCREW 
(36) SPRING 
(35) PIN 
(40) SCREW 

(33) SLEEVE 



ORDNANCE DEPARTMENT 

HANOWHEEL (34) 

ELEVATING SCREW (30) 

PLATE (39)- 

SLIDE (31) 

LEVER (42) 

^1^1' — SCREW (44) 

^ SCREW (43) 

SPRING (45) 




® Klcvatiiig mechanism tripod mount, caliber .60. 



HANDWHEEL (34) 



-ELEVATING SCREW (30) 




PLATE (39)- 

SLIDE (31) 

LEVER (42) 

•SCREW (44) 

■SCREW (43) 

■SPRING (45) 

■TRIGGER (41) 



® Blevating mechanism mount, M2l, caliber .50. 
FiQUBE 50. — Elevating mechanisms. 



RA f; 
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I 




FlGmtB 52. — Tripod muuut, MIDITAI, with gun. 
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Battery, storage. 54 GO 

Brakes: 
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